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section a

general

This report presents national esti-
mates of employment of scientists, engi-
neers, and technicians in manufacturing
industries in 1983.4the data come from
the Occupational Employment Statistics
(OES) survey, a Federal/State program
producing national, State, and local data
on occupational employment by indus-
try for nonfarm wage and salary work-
ers. The Bureau of Labor Statistics (BLS)
has primary responsibility for develop-
ing survey procedures and providing
technical guidance. State employment
security agencies implement the survey
at State and local levels and prepare cur-
rent and projected employment statistics
for these labor markets. BLS conducts

supplemental surveys in nonparticipat-
ing States and combines the data from all
States to provide national estimates.

The National Science Foundation
(NSF) has enhanced the BLS effort since
1977 by financing full coverage of scien-
tific and technical occupations and data
collection in nonparticipating States.
Thus, the data yield reliable national esti-
mates of private industry personnel.
Analysis of this information provides in-
sight into the dynamics of the labor mar-
ket as demand for scientists, engineers,
and technicians responds to variations in
growth among industries, and to the im-
pact of technology, and other factors,
upon industry.

A recently published Science Resources
Studies Highlights, "Scientific and Tech-
nical Employment in Manufacturing In-
dustries Reaches 1.5 Million in 1985"
(available on request) presents an analy-
sis of trends in scientific and technical
employment in manufacturing over the
1977-83 period. Requests for previously
published data and additional informa-
tion should be addre =ed to:

Joseph P. Gannon
Division of Science Resources
Studies
National Science Foundation
1800 G Street, N.W.
Rm. L-611
Washington, D.C. 20550
(202) 634-4656
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section b

technical notes

scope of the survey
The OES survey' is conducted in 3-

year cycles: manufacturing industries
are surveyed in the first year; mining,
construction, financial, and various serv-
ice industries in the nonmanufacturing
sector are surveyed in the second; and
trade, con inications, transportation,
and public utilities are surveyed in the
third year. Data in this report are from
the 1983 survey of Manufacturing Indus-
tries, and are in Standard Industrial
Classification (SIC) codes 20 through 39.
The reference dates of the survey were
the weeks that included April 12, May
12, or June 12, depending on the SIC of
the sampled unit. The survey covered all
50 States and the District of Columbia.

method of collection
Survey forms for the OES were mailed

to personnel offices of most sample es-
tablishments. Nonrespondents received
two additional mailings at 6-week inter-
vals with telephone followups. In some
cases, field personnel made personal vis-

'A descnption of the OES survey can be found in De-
partment of Commerce, Tht National OES-Based Industry-
Occupational Employment Matrix, 1982 and 1995 (Arlington,
Va National Technical Info.-mation Service)

its to those nonrespondent companies
deemed critical to the survey because of
their size.

Each industry being surveyed re-
ceived a separate questionnaire in which
detail was limited to occupations with
significant numbers of employees. Ab-
breviated survey forms in which related
occupations were combined were sent to
small establishments to diminish the re-
porting burden and to encourage par-
ticipation. On the questionnaires, the
specific occupations were grouped un-
der broad headings, each with a residual
category for occupations not explicitly
listed on the survey form.

limitations on
analysis

Data collection methodology in the
OES survey introduces several problems
that should be taken into account when
interpreting these data. First, the OES
survey tends to understate requirements
in specific fields. Second, this same sur-
vey characteristic can be expected to
overstate cross-industry differences in
staffing patterns: the finer the level, the
more serious the problem. This occurs
because an occupation will be listed ex-

plicitly on an industry's questionnaire
only if it is judged to be a major job class;
otherwise, it is put into a residual
category.

reconciliation with
1980 OES data

The occupational categories in this re-
port differ somewhat from the categories
published in the OES for manufacturing
in 1980 in Scientists, Engineers, and Techni-
cians in Manufacturing and Nonmanufac-
luring Industries: 1960-81 (NSF 83-324).
The 1983 total includes 6,000 operations
researchers and systems analysts (except
computer), a category not in the 1980
data. Also, there were overcounts of
4,006 physical scientists and 60,000 sci-
ence technicians in 1980. Social scientists
were surveyed in 1980, but not in 1983.

The largest factor affecting 1980 and
1983 comparisons by field was the as-
signment of "all other" natural and
mathematical scientists (7,000 personnel
in 1980) to their specific occupational
groups in 1983. Engineer field totals
were affected by the introduction of the
category "sales engineer" in 1983. In
1980 sales engineers were found within
their respective specialties.
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occupational and
industry
classification

The OES survey collects data for ap-
proximately 60 scientific, engineering,
and technical occupations and uses three
classification systemsthe Dictionary of
Occupational Talcs (DOT) and the 1980
Census of Population, and the Standard
Occupational Classification System
(SOC). The 1.O1. system is used to de-
velop occupational categories and defini-
tions because its classification scheme is
detailed. Summary categories are com-
parable to the broader categories used in
the Census and SOC.

Industries surveyed were classified ac-
cordinero the 1972 Standard Industrial
Classification (SIC) Lodes. Reporting es-
tablishments were categorized on the
basis of major product or activity for the
previous calendar year.

concepts
An establishment, such as a factory, is

the primary sampling unit in the survey.
In general, it represents a single physical
location and engages in one type of eco-
nomic activity. When several distinct ac-
tivities are performed in one location,
each is construed as being performed in
an individual establishment, assuming
that separate payroll records and other
critena are met.

This report covers several types of per-
sonnel: Full-time and part-time workers;
workers on paid vacation or on other
types of leave; workers on unpaid short-
term absence; salaried officers, ex-
ecutives, and staff of unincorporated
firms; employees temporarily assigned
to other units; and employees for whom
the unit is a permanent duty station. Ex-
cluded from coverage are proprietors
(owners and partners of unincorporated
firms), unpaid family workers, and
workers on extended leave.

Occupation means the work em-
ployees do, rather than the field for
which they are trained. To categorize one
as a scientist or engineer requires work at
a level of knowledge equivalent to that
acquired by completion of a 4-year col-
lege course with a major in that field,
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regardless of whether a college degree
was ever obtained. Employees who per-
form multiple functions are reported
only in the job believed to require the
highest level. Supervisors who spend at
least part of their time doing work sim-
ilar to that of individuals under their su-
pervision are classified in the occupation
most closely related to their work duf 3.
Higher level managers and admin-
istrators of science and engineering (S/E)
activities are excluded from the GES
counts of scientists and engineers. Such
persons, however, are included in some
other published NSF estimates of scien-
tific and technical personnel.

sampling procedures
The OES survey is a probability sam-

ple with a sampling frame based on lists
of establishments covered by State Un-
employment Insurance (U.I. systems).
Because each cooperating State selected
its own sample, the reference date of the
sampling frame varies by date when the
last sample frame was updated and the
survey was conducted. The reference
date for sampling in the States surveyed
by BLS for the 1983 survey was the sec-
ond quarter of 1983.

The survey universe is stratified by in-
dustry and size of establishment unit
since these characteristics are believed to
be primary determinants of occupational
staffing patterns. Nine size-classes were
represented, based on numbers of peo-
ple employed:1 to 3, 4 to 9, 10 to 19, 20 to
49, 50 to 99, 100 to 249, 250 to 499, 500 to
999, and 1,000 and over.

Because U.I. reporting units withl to 3
employees were not sampled in every
State, units with 4 to 9 employees re-
ceived larger weights to represent em-
ployment in the 1 to 3 size-class. Report-
ing units with 1,250 or more employees
were included in the sample with cer-
tainty. Samples for noncertainty size-
classes were developed to produce State
estimates with target relative errors of 10
percent, 15 percent, and 20 percent at
one standard deviation. This was done
for SIC groups based on averages of oc-
cupational rates and coefficients of varia-
tion (CV's) from the previous survey of
those groups for a set of typical occupa-
tions. This SIC sample size was allocated
to the classes in proportioi, to their em-

ployment. The sample was selected sys-
temaically with equal probability within
each State/SIC/area/size-class cell.

The sample for the States surveyed by
BLS was developed by first determining
the sample size required for national es-
timates in each 2-digit SIC with a target
relative error of 10 percent. This was
done by averaging CV's and occupa-
tional rates for a set of occupations from
the previous survey of those SIC groups.
This national sample size was then allo-
cated to the three nonparticipating
States' size-class cells proportionally by
employment. Such allocation produced
a total initial sample size of 158,023 U.S.
reporting units.

response
Of the reporting units selected,

149,213 were eligible; i.e., those out of
business and out of scope were ex-
cluded. Usable responses were obtained
from 110,305 units. The response rates
were 73.9 percent based on units and
68.0 percent based on weighted
employment.

estimation
Weights were determined for the sam-

ple units for which usable responses
were received. Each weight was com-
posed of two factors. The first was the
inverse of the probability of selection.
The second was the nonresponse adjust-
ment factor. For questionnaires that were
not returned or were otherwise not usa-
ble, a response adjustment was made to
impute for the nonrespondents. For
each of the 3-digit SIC/State/size-class
sampling cells, the nonresponse factor
was calculated that was equal to:

Weighted sample employment of all
eligible units in sample

Weighted sample employment of all
responding eligible units.

The sample employments were taken
from the sampling frame. If the non-
response factor in a cell was greater than



a predetermined maximum factor
which increased as the number of re-
spondents in a cell increasedthe cell
was collapsed with other homogeneous
cells within an SiC until the factor for the
combined cell was not greater than the
appropriate maximum factor. If the col-
lapsing procedure terminated (i.e., no
more cells were available for collapse)
before satisfying the constraint, then the
appropriate maximum factor was used.
For size-classes 1 through 6, homoge-
neous cells were determined to be other
size cells within the SIC and State. For
size-classes 7 through 9, homogeneous
cells were determined to be other State
cells within the SIC and size-class The
weight for each unit was the product of
the nonresponse adjustment factor and
probability of selection.

A combined ratio estimate of occupa-
tional employment was used to develop
national estimates. The auxiliary variable
used was total employment. The estimat-
ing formula was.

E to P ,

1.1.' A eA
M,,

where P = industry occupa-
tional employment esti-
mate,
3-digit industry within a
2-digit industry,

= size class,
k = establishment,

= weight after non-
respcnse adjustment in
ith industry, ith size-
class and kth establish-
ment,

P occupational employ-
ment in ith industry, /th
size-class and kth estab-
lishment,
total employment in ith
industry, ith size-class
and kth establishment,
and,

M, = population total employ-
ment in ith industry.

The population value of total employ-
ment (M,) was obtained from the BLS
Survey of Employment, Hours, and
Earnings

The following is the standard formula
for the sampling variance for a combined
ratio estimate:2

where = benchmark total em-

V(P)
2N (1 Li)

R,

e

=

=n

where

2R,KS,,S,)

V(P) variance of P
3-digit industry within
2-digit industry,

= size-class,
N = total number of units

in the ith industry and
jth size-class,

, = sampling fraction in
the ith industry and jth
size-class,

n = number of sample
units in the ith indus-
try and jth size-class,

S. = standard deviation of p
within ith industry
and jth size-class,

S. = standard deviation of e
within ith industry
and jth size-class, and

K = correlation coefficient
between p and e within
ith industry and jth
size-class

The variance for the occupational esti-
mates were estimated using the follow-
ing formula.

Var (P) = E T V2

where,

e tv2 ,) (V wA)
"

(
M,

E Ezv,,, e,,
, i

V2 = R, e,)

(p R, e)12

Z4'20, )

'This formula is derived from the equation for comput-
ing the variant of a ratio estimate given by William
Cochran in Sampling Technique, (New York, N Y John
Wiley and Sons, 1977), p :66
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ployment in the ith in-
dustry and jth size-class

zvu4 P,,) / (I E wk

e;,,), and
E ek

and all other terms are as defined pre-
viously. This formula is almost a com-
putational form of the standard formula,
V(P), already given. One simplifying as-
sumption has been made:

W,,, = C for all k in a given tj cell

That is, the weights are equal to a con-
stant C within a given 3-digit industry/
size-class cell. The total effect of this as-
sumption on the variance estimates was
not measured.

reliability of
estimates

The estimates developed from the
sample may differ from the results of a
census of all establishments in the sam-
ple frame. There are two types of errors,
sampling and nonsampling, possible in
an estimate based on sample data. Sam-
pling error occurs because observations
are made only on a sample, not on the
entire population. Nonsampling errors
can be attributed to many sources; e.g.,
inability to obtain information about all
cases in a sample, differences in the re-
spondent's interpretation of questions,
inability of respondents to provide cor-
rect information, errors made in record-
ing, coding, or processing the data, and
failure to represent all units in the
population.

The particular sample used in this sur-
vey is one of a large number of possible
samples of the same size that could have
been selected using the same sample de-
sign. Estimates derived from the dif-
ferent samples would differ from each
other. The deviation of a sample estimate
from the average of all possible samples
is called the sample error. The standard
error of a survey estimate is a measure of
the variation among the estimates from
all possible samples. Thus, it is a meas-
ure of the precision with which an esti-
mate from a particular sample approxi-
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mates the average results of all possible
samples. The relative standard error is
defined as the standard error of the esti-
mate divided by the value being estimat-
ed. The variance is the standard error
squared. (In the OES Survey, the term
"relative error is used synonymously
with the term "relative standard error.")

The sample estimate and an estimate
of its standard error enable one to con-
struct interval estimates with prescribed
confidence that the interval includes the
average result of all possible samples that
could be obtained from the sample de-
sign for this survey.

To illustrate, if all possible samples
were selected, and each of these were
surveyed under essentially Litt same
conditions, and an estimate and its esti-
mated standard error were calculated
from each sample, then:

(1) Approximately 68 percent of the
intervals from one standard error
below to one standard error above
the derived estimate would in-
clude the average value of all pos-
sible samples. This interval is

6

called a 68-percent confidence
interval.

(2) Approximately 90 percent of the
intervals from 1.6 standard errors
below to 1.6 standard errors above
the derived estimate would in-
clude the average of all possible
samples. This interval is called a
90-percent confidence interval.

Approximately 95 percent of the
intervals from two standard errors
below to two standard errors
above the derived estimate would
include the average of all possible
samples. This interval is called the
95-percent confidence interval.

(4) Almost all intervals from three
standard erors below to three
standard errors above the derived
estimate would include the avei-
age of all possible samples.

An inference that the complete
coverage would be within the indicated
ranges would be correct in approx-
imately the relative frequencies shown.

For example, suppose an estimated
employment total is shown as 5,000 with

(3)

1 1)

an associated relative error (relative
standard error) of 2 percent. Based on
these data, the two-thirds confidence in-
terval is from 4,900 to 5,100 employ-
ment. To conclude that the average esti-
mate of total employment lies within a
range computed in this way would be
correct for roughly two-thirds of all pos-
sible samples.

The relative errors indicate primarily
the magnitude of the sampling error but
do not measure biases in the data result-
ing from nonsampling error. Efforts
were made to reduce the biases arising
from errors in recording, coding, and
processing the data. The adjustments
made for nonrespondents assumed that
their characteristics were the same as
those of the respondents at a given level.
To the extent that this is not true, bias is
introduced into the data. The magnitude
of these biases is unknown.

Particular care should be exercised in
the interpretation of estimates based on a
small number of cases, or on small dif-
ferences between estimates, because of
relatively large sampling errors and the
unknown magnitude of the biases.
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Manufacturing industries are a major employer of scientific and technical per-
sonnel. In 1983, they provided jobs for about 15 percent of the Nation's scientists,
50 percent of the engineers, and 40 percent of its technicians.



The six high-technology industries (electrical and nonelectrical machinery, trans-
portation equipment, chemicals, refined petroleum products, and instruments)
employed more than 80 percent of scientific and technical personnel in manufactur-
ing firms, but only 42 percent of the total number of workers. Nine of every 10 new
scientific and technical jobs in manufacturing firms during 1980-83 were generated
in five of these industries. Only the nonelectrical machinery industry reported a
loss in such jobs (4 percent). That loss was confined to technician employment
which offset the growth of scientists and engineers.
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The six high-technology industries (electrical and nonelectrical machinery, trans-
portation equipment, chemicals, refined petroleum products, and instruments)
employed more than 80 percent of scientific and technical personnel in manufactur-
ing firms, but only 42 percent of the total number of workers. Nine of every 10 new
scientific and technical jobs in manufacturing firms during 1980-83 were generated
in five of these industries. Only the nonelectrical machinery industry reported a
loss in such jobs (4 percent). That loss was confined to technician employment
which offset the growth of scientists and engineers.
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Three industries electrical and nonelectrical machinery, and transportation
equipment employed the bulk of engineers and technicians. Scientists were con-
centrated in the chemicals industry. Together, these four industries employed about
three-fourths of the scientific and technical personnel in the manufacturing sector.



Nearly two-thirds of the engineers in manufacturing industries were concen-
trated in three Gzcupations: electrical /electronics engineering (31 percent),
mechanical engineering (20 percent), and industrial engineering (13 percent). The
main occupational groups among the scientists in manufacturing were computer
specialists (43 percent), and physical scientists (42 percent). Engineering technicians
predominated in that occupational group (47 percent).



Total manufacturing employment

(Thousands)
24,000 24,000

21,000 21,000

lacoo iacoo

15 000 15 000
1977 73 79 80 81 e2 e3 64

The number of scientists, engineers, and technicians employed in manufactur-
ing industries during 1980-83 grew 6 percent, reaching over 1.3 million. This
growth was in sharp contrast to the 9-percent decrease in overall manufacturing
employment, which fell by 1.9 million.

The changes in employment were markedly different from those that occurred
during 1977-80 when the number of scientific and technical personnel decreased 19
percent and the total number of manufacturing jobs increased 3 percent. Economic
conditions, especially the 1.981-82 recession, were primarily responsible for the dif-
ferences between the two periods.



section d

detailed statistical tables

page
D-1 Scientists, engineers, and technicians in manufacturing industries by ma-

jor occupational group and detailed industry of employment: 1983 .. 17
D-2. Scientists, engineers, and technicians in manufacturing industries by de-

tailed occupation and broad industry of employment: 1983 22
D-3. Scientists, engineers, and technicians in each manufacturing industry as a

percent of total employment in the industry, and the relative error 1983 24

11
15



TABLE D-1. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDUSTRIESBY MAJOR OCCUPATIONAL GROUP AND DETAILED INDUSTRY OF EMPLOYMENT: 1983
[Numbers in thousands]

Industry
Scientists, engineers, and technicians

Total

I

I

Percent'

I

I 5cien-
is Percent

Engi-I
neersi

I

Percent
Tech-

nicians Percent

Total manufacturing
1,353.7 100.0 142.9 100.0 669.2 100.0 541.7 100.0

DURABLE GOODS
1,063.5 78.6 66.6 46.6 576.6 86.2 420.2 77.6Lumber and wood products

5.9 .4 1.3 .9 1.6 .2 3.1 .6
Logging camps and contractors

.2 (1) .1 .1 (1) (1) .1 (1)Sawmills and planing mills
2.1 .2 .8 .6 .5 .1 .8 .1Millwork, plywood, structural wood 1.8 .1 .3 .2 .5 .1 1.1 .2

Wood containers
(1) (1) (1) (1) (1) (1) (1) (1)Wood buildings and mobile homes

1.0 .1 (1) (1) .2 (1) .8 .2Miscellaneous wood products
.7 (1) .1 .1 .3 (1) .3 .1

Furniture and fixtures
5.7 .4 .4 .3 2.1 .3 3.1 .6

Household furniture
2.0 .1 .2 .1 .9 .1 .9 .2

Office furniture
1.0 .1 .1 .1 .5 .1 .5 .1Public building and related furniture .5 (1) (1) (1) .2 (1) .3 .1Partitions and office and store fixtures 1.5 .1 .1 .1 .4 .1 1.0 .2Miscellaneous furniture and fixtures .6 (1) (1) (1) .2 (1) .4 .1

Stone, clay, and glass products
17.0 1.3 1.9 t.3 7.4 1.1 7.8 1.4Flat glass

.7 (1) (1) (1) .4 .1 .3 (1)Glass and glassware, pressed or blown 3.1 .2 .2 .1 1.5 .2 1.4 .3Products of purchased glass
1.4 .1 .3 .2 .6 .1 .5 .1

Cement, hydraulic
1.6 .1 .4 .3 .4 .1 .8 .1Structural clay products
.4 (1) (1) (1) .1 (1) .2 (1)Pottery and related products

1.0 .1 (1) (1) .5 .1 .4 .1Concrete, gypsum, and plaster products 2.7 .2 .2 .2 .8 .1 1.6 .3Cut stone and stone products
.3 (1) - (1) (1) .3 (1)Miscellaneous nonmetallic mineral products 6.0 .4 .7 .5 .1 .5 2.2 .4

Primary metals
37.3 2.8 4.1 2.9 18.5 2.8 14.7 2.7Blast furnaces and basic steel products 14.8 1.1 1.9 1.3 7.0 1.0 6.0 1.1Iron and tteel foundries
5.0 .4 .3 .2 2.8 .4 2.0 .4Primary nonferrous metals
3.4 .3 .5 .3 1.3 .2 1.7 .3Secondary nonferrous metals
.9 .1 .2 .1 .4 .1 .3 .1Nonferrous rolling and drawing

10.6 .8 1.1 .8 5.6 .8 4.0 .7Nonferrous foundries (castings)
1 . 6 . 1 . 1 . 1 .9 .1 .6 .1Miscellaneous primary metal products.
.8 .1 (1) (t) .6 .1 .2 (1)metal products

65.0 4.8 3.1 2.2 32.9 4.9 28.9 5.3

_Fabricated
Metal cans and shipping containers t.4 .1 .1 (1) .7 .1 .7 .1Cutlery, haudtools, and hardware

5.3 .4 .6 .4 2.8 .4 1.9 .3
Heating quipment and plumbing fixtures 2.9 .2 .1 .1 1.6 .2 1.2 .2Fabricated struc tural metal products 30.5 2.3 1.0 .7 14.1 2.1 15.4 2.8

See footnotes at end of table.

is
19



3;

TABLE D-1. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDUSTRIES
BY MAJOR OCCUPATIONAL GROUP AND DETAILED INDUSTRY OF EMPLOYMENT: 1983--con.

[Numbers in thousands]

Industry

Scientists, engineers, and technicians

Total Percentl

i
I Scien-

Lists PercentI
Enqi-
neeril Percent

Tech-
nicians Percent

Screw machine products, and bolts, nuts and washers 2.2 0.2 0.1 (1) 1.3 0.2 0.9 0.2

Metal forgings and stampings
Coating, engraving, and allied services

5.4
1.1

.4

. 1

.3

.2
0.2

. 1

3.0
.5

.4

.1

2.1
.4

.4

. 1

Ordnance and accessories, n.e c 4.9 .4 .4 .3 2.9 .4 1.7 .3

Miscellaneous fabricate) metal products 11.2 .8 .5 .4 6.0 .9 4.7 .:

Machinery, except electrical 258.2 19.1 16.5 11.6 130.3 19.5 111.4 20.6

Enqines and turbines 14.2 1.0 1.6 1.1 7.0 1.0 5.6 1.0

Farm and garden machinery and equipment 8.0 .6 .f .4 4.2 .6 3.2 .6

Construction and related machinery and equipment 29.2 2.2 1.4 1.0 15.9 2.4 11.9 2.2

Metalworking machinery and equipment 19.2 1.4 .7 .5 10.0 1 . 5 8.6 1.6

Special industry machinery except metalworking 18.7 1.3 .7 .5 10.1 1.5 7.4 1.4

General industrial machinery and equipment 24.3 1.8 1.1 .8 12.8 1.9 10.4 1.9

Office, computing, and accounting machines 126.1 9.3 9.6 6.7 60.7 9.1 55.7 10.3

Refrigeration and service industry machinery 11.4 .8 .6 .4 5.2 .8 5.6 1.0

Miscellaneous machinery, except electrical 7.6 .6 .2 .1 4.4 .7 3.1 .6

Electrical machinery 314.9 23.3 15.1 10.6 173.2 25.9 126.6 23.6

Electrical transmission and distribution equipment 9.7 .7 .4 .3 4.8 .7 4.5 .8

Electrical industrial apparatus 22.7 1.7 .9 .6 12.7 1.9 9.2 1.7

Household appliances 6 . 1 .5 .4 .3 3.5 .5 2.2 .4

Electric lighting and wiring equipment 11.9 .9 .7 .5 6.8 1.0 4.4 .8

Radio and television receiving equipment 7 . 1 .5 .3 .2 3.9 .6 3.0 .6

Communications equipment 148.9 11.0 6.4 A.5 89.9 13.4 52.6 9.7

Electronic components and accessories 97.8 7.2 5.2 3.7 46.1 6.9 46.4 8.6

Miscellaneous electrical equipment and supplies 10.7 .8 .8 .5 5.6 .8 4.3 .8

Transportation equipment 249.7 18.4 16.4 11.5 158.7 23.7 74.6 13.8

Motor vehicles and equipment 60.7 4.5 6.1 4.3 32.9 4.9 21.6 4.0

Aircraft and parts 122.8 9.1 8.0 5.6 81.1 12.1 33.7 6.2

Ship and boat building and repair 10.1 .7 .4 .2 5.0 .7 4.7 .9

Railroad equipment 2.6 .2 .2 . 1 1.4 .2 .9 .2

Motorbicycles, bicycles, and parts .4 (I) .1 (1)
-

.... (1) .1 (1)

Guided missiles and space vehicles and parts 50.9 3.8 1.7 1.2 36.4 5.4 12.7 2.3

Miscellaneous transportation equipment 7.2 .2 (1) (1) 1.5 .2 .7 .1

Instruments 103.9 7.6 7.0 4.9 49.8 7.4 46.4 8.6

Engineering and scientific instruments 16.0 1.2 .8 .6 a . 1 1.2 7.1 1.3

Measuring and controlling instruments 43.2 3.2 2.0 1.4 22.8 3.4 18.5 3.4

Optical instruments and lenses 7.5 .6 .3 .2 3.3 .5 3.9 .7

Medical and dental instruments and supplies 13.6 1.0 1.4 1.0 5.1 .8 7 . 1 1.3

Opthalmic goods 1.3 .1 . 1 . 1 .5 .1 .7 .1

See footnotes at end of table.
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TABLE D-1. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDUSTRIESBY MAJOR OCCUPATIONAL GROUP AND DETAILED INDUSTRY OF EMPLOYMENT: 1983--con.
[Numbers in thousands]

Industry
Scientists, engineers, and technicians

Total Percent)
Scien-
tists

1

Percent
Engi-
neers Percent

Tech-
nicians Percent

Photographic equipment and supplies 21.1 1.6 2.3 1.6 9.8 1.5 9.1 1.7Watches, clocks, and parts
.4 (1) (1) (1) .2 (1) .2 (1)Miscellaneous manufacturing

6.7 .5 .8 .6 2.2 .3 3.7 .7Jewelry, silverware, and plated ware .6 (1) .1 .1 .2 (1) .3 .1Musical instruments
.5 (1) (1) 11) .2 (1) .3 (1)Toys and sporting goods

2.3 .2 .3 .2 .9 .1 1.1 .2Pens, pencils, and office and art supplies .6 (1) .1 .1 .2 (1) .3 .1Costume jewelry and notions
.5 (1) .1 (1) .2 (1) .2 (1)Miscellaneous manufactures

2.3 .2 .2 .1 .6 .1 1.5 .3NONDURABLE GOODS
290.2 21.4 76.2 53.4 92.6 13.8 121.4 22.4Food and food products
31.1 2.3 8.3 5.8 7.7 1.2 15.1 2.8Meat products
3.2 .2 .7 .5 1.0 .1 1.5 .3Dairy products
3.9 .3 1.1 .8 .8 . 1 2.0 .4Preserved fruits and vegetables 5.2 .4 1.2 8 1.0 .1 3.0 .6Grain mill products
4.3 .3 1.5 1.0 .9 .1 1.9 .4Bakery products
1.4 .1 .2 .1 .7 .1 .5 .1Sugar and confectionery products
3.3 .2 .8 .6 .9 .1 1.7 .3Fa+s and oils
1.3 .1 .4 .3 .4 .1 .5 .1Beverages
5.3 4 1 4 1.0 1.3 .2 2.5 .5Miscellaneous food and kindred products 3.2 .2 1.0 .7 .8 .1 1.4 .3Tobacco products
1.9 .1 .2 .2 .8 . 1 .9 .2Cigarettes
1.8 .1 .2 .2 .7 .1 .9 .2Cigars

(1) (1) (1) (I)Tobacco (chewing and smoking)
(1) (1) (1) (1) - -Tobacco stemming and redryinq

.1 (1) (1) (1) (1) (1) (1) (1)Textiles
11.2 .8 1.6 1.1 3.7 .6 5.8 1.1Weavino mills, cotton
2.2 .2 .4 .3 .6 .1 1.2 .2Weaving mills, manmade fibers
1.5 .1 .2 .2 .5 .1 .7 .1Weaving and finishing mills, wool
.3 (1) (1) (1) .1 (1) .1 (1)Narrow fabric mills
.2 (1) (1) (1) .1 (1) .1 (1)Knitting mills

1.4 .1 .2 .2 .5 .1 .6 .1Textile finishing, except wool and knit goods. 1.7 .1 7., .2 .4 .1 1.0 .2Floor covering mills
1.0 .1 .2 .1 .4 .1 .4 .1Yarn and thread mills
1.2 .1 .1 .1 .5 .1 .6 .1Miscellaneous textile goods
1.7 I .2 .2 .5 .1 .9 .2

Apparel
4.6 .3 .7 .5 2.1 .3 1.9 .3Men's and boys' suits and coats
.2 (1) (1) (1) .1 (1) .1 (1)Men's and boys' furnishings

1.6 .1 .5 .3 .6 .1 .5 .1

See footnotes at end of table.
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TABLE D-1. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDdSTRIES
BY MAJOR OCCUPATIONAL GROUP AND DETAILED INDUSTRY OF EMPLOYMENT: 1983--con.

[Numbers in thousands]

Industry

Scientists engineers, and technicians

Total Percent'
Scien-
Lists

I

I Enqi-
Percent' neers Percent

Tech-
nicians Percent

Women's and misses' outerwear 0.8 0.1 0.1 Cl) 0.4 0.1 0.4 0.1

Women's and children's ungergarments. .4 (1) (1) (1) .2 (1) .2 (1)

Hats, caps, and millinery. (1) (1) Cl) (1) (1) (1)

Children's outerwear .2 (1) .1 (1) .1 (1)

Fur goods
Miscellaneous apparel and accessories . 1 (1) (1) (1) .1 (1)

Miscellaneous fabricated textile products 1.1 .1 .1 0.1 .7 .1 .4 .1

Paper and allied products 19.4 1.4 3.4 2.4 9.2 1.4 6.8 1.3

Pulp mills .9 .1 .2 .1 .3 (1) .4 .1

Paper mills, except building paper mills 6.8 .5 1.0 .7 3.1 .5 2.7 .5

Paperboard mills 2.0 .1 .3 .2 1.0 .1 .7 .1

Converted paper and paperboard products 7.9 .6 1.6 1.2 4.0 .6 2.2 .4

Paperboard containers and boxes 1.6 .1 .3 .2 .7 .1 .6 .1

Building paper and board mills .3 (1) (1) (1) .1 (1) .1 (1)

Printing and publishing 13.2 1.0 3.2 2.3 1.3 .2 8.7 1.6

Newspapers 3.0 .2 .9 .7 .3 (1) 1.7 .3

Periodicals 2.1 .2 .7 .5 .1 (1) 1.3 .2

Books 1.8 .1 .7 .5 .1 (1) 1.0 .2

Miscellaneous. publishing 1.6 1 .2 .1 Cl) (1) 1.4 .3

Commercial printing 3.0 .2 .4 .3 .4 .1 2.1 .4

Manifold business forms ...... . ........ . .... .7 .1 .1 .1 .2 (1) .3 .1

Greeting card publishing .2 (1) .1 (1) .1 (1)

Blankbooks and bookbinding .3 (1) .1 (1) .1 (1) .2 (1)

Printina trade services .6 (1) .1 .1 (1) (1) .4 .1

Chemicals 156.9 11.6 51.0 35.7 44.7 6.7 61.2 11.3

Industrial inorganic chemicals 23.6 1.7 4.7 3.3 8.8 1.3 10.1 1.9

Plastic and synthetic materials and manmade fibers 24.7 1.8 4.5 3.1 10.3 1.5 10.0 1.8
Drugs 39.2 2.9 21.7 15.2 4.5 .7 13.0 2.4

Soap, detergents, cosmetics. and toilet goods 10.7 .8 3.9 2.7 2.5 .4 4.3 .8

Paints and allied products 7.1 .5 3.0 2.1 1.1 .2 2.9 .5

Industrial organic chemicals 34 6 2.6 8.9 6.3 11.8 1.8 13.9 2.6

Agricultural chemicals 5.4 .4 1.3 .9 2.0 .3 2.1 .4

Miscellaneous chemical products 11.6 .9 3.0 2.1 3.6 .5 5.0 .9

Refined petroleum products 26.4 1.9 5.3 3.7 10.6 1.6 10.5 1.9

Petroleum refining 25.0 1.9 4.8 3.4 10.5 1.6 9.8 1.8
Paving and roofing materials .6 (1) .1 .1 .1 (1) .4 .1

Miscellaneous petroleum and coal products .7 .1 .3 .2 .1 (1) .3 .1

Rubber and plastic products 24.3 1.8 2.3 1.6 12.0 1.8 10.0 1.9

See footnotes at end of table.
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TABLE D-1. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDUSTRIES
BY MAJOR OCCUPATIONAL GROUP AND DETAILED INDUSTRY OF EMPLOYMENT: 1983--con.

(Numbers in thousands]

Industry

Scientists engineers, and technicians

Total1 Percent
I Scion-

tistsl Percent
Enqi-
neers Percent

Tech-I
nicians Percent

Tires and inner tubes 7.5 0.6 0.9 0.6 4.2 0.6 2.4 0.4Rubber and plas.hics footwear .1 (1) (1) (1) (1) (1) .1 (1)Reclaimed rubber (1) (1) - (1) (1) (1) (1)Rubber and plastic hose and belting .9 .1 .1 (1) .4 .1 .4 .1Fabricated rubber products, n.e.c 4.2 .3 .4 .3 1.6 .2 2.2 .4Miscellaneous plastic products 11.6 .9 .9 .6 5.7 .9 5.0 .9Leather products 1.4 .1 .2 .2 .5 .1 .6 .1Leather tanning and finishing .1 (1) (11 (1) .1 (1) (1) (1)Boot and shoe cut stock and findings .1 (1) (1) (1) (1) (1) (1) (1)Footwear, except rubber
Leather gloves and mittens

.9 .1 .2 .1 .4 .1 .4 .1

Luggage .1 (1) (1) (1) .1 (1) .1 (1)Handbags and personal leather goods .1 (1) (1) (1) (1) :1) .1 (1)Leather goods, n.e.c (1) (1) Cl) (1) (1) (1)

No amount available
(1) Value is loss than .05 for numbers and less than .005 for percents.
NOTE: Because of rounding, components may not add to totals.
SOURCES: Bureau of Labor Statistics and the National Science Foundation.



TABLE D-2. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDUSTRIES,
BY DETAILED OCCUPATION AND BROAD INDUSTRY GROUP OF EMPLOYMERT: 1983

(Numbers in thousands]

Industry

All
fields Total

Total manufacturing
DURABLE GOODS

Lumber and wood products
Furniture and fixtures
Stone, clay, and glass products
Primary metals

1353.7
106.T.5

5.9
5.7
17.0
37.3

142.9
66.6
1.3
.4

1.9
4.1

Fabricated metal products 65.0 3.1

Machinery, except electrical 258.2 16.5

Electrical machinery 314.9 15.1

Transportation equipment 249.7 16.4

Instruments 103.1 7.0
Miscellaneous manufacturing 6.7 .8

NONDURABLE GOODS 290.2 76.2
Food and food products 31.1 8.3
Tobacco products 1.9 .2

Textiles 11.2 1.6

Apparel 4.6 .7

Paper and allied products 19.4 3.4
Printing and publishing 13.2 3.2
Chemicals 156.9 51.0
Refined petroleum products 26.4 5.3
Rubber and plastic products 24.3 2.3
Leather products 1.4 .2

See footnotes at end of table.

Scientists Engineers

Math-
Phys- emat-
ical icall

57.21 12.0
13.4 9.9
(1)

.9
1.7 .3

.9 .3
1.6 2.8
3.1 1.4
2.0 4.7
3.0 .4

.2
43.8 2.0
4.1 -

.2

.8
(1) -

2.2
(1) .2

31.8 1.6
3.4 . 1

1.3
.1

Life

Com-
puteri
spec-
ialist Total

I Aero-
nau-

trial
Chem-
icall Civil

I

Elect-
rical/
Elec-
Ironic

Me-
chan-
ical

Indus-
trial Sales

15.3 58.3 669.2 29.1 36.0 8.5 205.7 134.2 89.2 26.3

1.5 41.7 576.6 29.1 8.5 6.3 199.8 112.4 75.1 21.8

.8 .4 1.6 .5 .3

(1) .4 2.1 .6 1.1

1.0 7.4 .7 .5 .7 1.9 1.4 .5

2.1 18.5 .4 .5 1.8 3.9 3.1 1.0

1.9 32.9 .4 1.1 2.0 15.1 3.9 2.2

12.1 130.3 1.1 .8 43.4 38.2 20.9 7.6

.1 10.5 173.2 3.3 .7 106.1 19.4 18.7 5.7

9.7 158.7 29.1 1.3 2.8 20.9 24.4 19.3 1.7

.6 3.0 49.8 1.3 24.8 7.4 5.5 3.0

.6 2.2 1.0 .7

13.8 16.6 92.6 27.5 2.1 5.9 21.9 14.1 4.5

2.2 1.9 7.7 .6 3.1 2.1

(1) .8 .2 (1)

.9 3 7 .3 .8 2.1

.6 2.1 (1) .2 1.6

.1 1.1 9.2 1.9 .6 2.1 1.4

2.9 1.3 .5 .5

11.5 6.21 44.7 17.7 1.6 3.5 8.3 3.4 3.8

(1) 1.7 10.6 4.5 .6 .8 2.4 .8

(1) 1.0 12.0 2.6 1.0 4.0 2.0 .7

.2 .5 (1) .1 .2
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TABLE D-2. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN MANUFACTURING INDUSTRIES,
BY DETAILED OCCUPATION AND BROAD INDUSTRY GROUP OF EMPLOYMENT: 1983--con.

[Numbers in thousands]

Engi-
neers

Industry

Total manufacturing
DURABLE GOODS

Lumber and wood products
Furniture and fixtures
Stone, clay, and glass products
Primary metals
Fabricated metal products
Machinery, except electrical
Electrical machinery
Transportation equipment
Instruments
Miscellaneous manufacturing

NONDURABLE GOODS
Food and food products
Tobacco products
Textiles
Apparel
Paper and allied products
Printing and publishing
Chemicals
Refined petroleum products
Rubber and plastic products
Leather products

Technicians

I

1

1

I

Pro-! I Engi-IMech-
gram- Draft- neer- anic- I W-

e ingl al onceOther Total mar r

I I
140.3 541.71 79.6 119.3 254.5 36.41 88.2
123.7 420.2 62.0 108.6 231.7 32.8 18.0

.8 3.1 .6 1.6 .5 (1) .4

1.7 7.8 .9 2.3 241 .1 -.5 2 1

7.7 14.7 2.0 2.8 6..8 .71 3.2

18.2 111.41 25.6 31.0 52.8 7.6 2.0
1,9 .98.2 28.91 3.1 17.91 7.1 1

59.1 74.6 8.9 17.7 45.1 8.31 2.8
19.3 126.61 15.4 23.3 85.2 8.0 2.7

7.7 46.41 4.21 8.51 30.1 5.41 3.5

12.01 110 "211
10.81 22.8 3.6 70.2.21 .3

.5 3.7 .71 1.6 1.1

:21 5::1 "1)01 :

;1 1.;
-.21 2.8

.21 10.4

.31 1.91 .91 .11 :9 (1) (1)

3.11 8.71 431 211 I::
...3 2.1

(1)
6.5 61.2 4.3 3.51 9.0 1.4 44.4
1.41 10.5 1.4 .91 1.91 .41 6.3

1.71
10.0 1.4 1.51 3.61 1.1 3.5

21 .61 .31 (1)
I

.21 (1) 1 .1

1 I

- No amount available
(1) Value is less than .05.
NOTE: Because of rounding, components may not add to totals.
SOURCES: Bureau of Labor Statistics and the National Science Foundation.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A FERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983

Meat products (SIC 2010)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 3,1881 0.83 (1)
Engineers 9651 .25 (1)

Agricultural 211 (1) 20.20
Chemical 16 (1) 37.81
Industrial 413 .12 8.61
Mechanical 339 .09 8.74
Safety 62 .01 11.26
Other, n.e.c 114 .03 (1)

Scientists 700 .19 (1)
Chemists 256 .07 11.86
All other physical scientists 52 .01 17.06
Agricultural scientists 142 .04 20.57
All other life scientists 75 .02 (1)
Computer specialists 175 .05 13.03

Technicians 1,523 .39 (1)
Computer programmer 289 .08 10.33
Drafter 68 .01 16.23
Mechanical engineering technician 30 (1) 27.56
Tool programmer, numerical controls 7 (1) 28.92
Industrial engineering technicians 59 .01 14.05
All other engineering technicians 60 .01 20.06
Biological science technicians 634 .18 14.03
Chemical technicians, except health 247 .07 I 14.35
All other physical and life science technicians 1291 .03 1 19.34

1 1

See footnotes at end of table.

24

31



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Dairy products (SIC 2020)

Field

Total

Total 3,851
Engineers 808

Agricultural 9
Chemical 34
Industrial 182
Mechanical 428
Safety 8
Other, n.e.c 147

Scientists 1,078
Chemists 266
All other physical scientists 21
Biological scientists 241
All other life scientists 260
Computer specialists 290

Technicians 1,965
Computer programmer 449
Drafter 68
Mechanical engineering technician 31
Industrial engineering technicians 21
All other engineering technicians 41
Biological science technicians 682
Chemical technicians, except health 511
All other physical and life science technicians 162

See footnotes at end of table.

32

Percent!
ofi

industry !
em-I

ploy- Relative
men error

2.25 I (1)
.45 I (1)

(1) I 36.00
.02 I 41.80
.10 I 16.65
.25 I 13.14

(1) I 30.10
.08 I (1)
.61 I (1)

20.09
.01 I 32.61
.14 I 20.01
.14 I (1)
.17 .86

1.13 I

I 2(1)

.26 I 25.23

.04 25.81

.01 35.46

.01 26.25

.02 I 34.91

.40 8.18

.30 10.36

I

.09 15.17



TABLE 0-3. SCIENTISTS, EN(;INEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Preserved fruits and vegetables (SIC 2030)

Field

Total

r2rcent
of

industry
em-

ploy-
ment

Relative
error

Total 5,165 2.14 (1)
Engineers 973 .39 (1)

Agricultural 59 .02 21.32
Chemical 85 .03 30.13
Industrial 376 .16 13.91
Mechanical 287 .12 8.19
Safety 33 .01 14.18
Other, n.e.c 133 .05 (1)

Scientists 1,168 .47 (1)
Chemists 256 .11 15.16
All other physical scientists 44 .01 19.25
Agricultural scientists 309 .13 15.92
Biological scientists 200 .08 18.97
All other life scientists 44 .01 22.51
Computer specialists :.15 .13 12.21

Technicians 3,024 1.28 (1)
Computer programmer 372 .16 9.14
Drafter 185 .08 17.94
Mechanical engineering technician 42 .01 22.11
Tool programmer, numerical controls 12 (1) 33.33
Industrial engineering technicians 82 .03 29.47
All other engineering technicians 146 .06 16.65
Biological science technicians 1,039 .45 10.09
Chemical technicians, except health 763 .33 9.71
All other physical and life science technicians 383E .16 19.01

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Grain mill products (SIC 2040)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Agricultural
Chemical
Industrial
Mechanical
Safety

4,343
918
28
162
158
338
38

3.19
.66
.02
.12
.11
.25
.02

(1)
(1)

25.92
21.91
9.29
13.72
19.79

Other, n.e.c 194 .14 (1)
Scientists 1,4961 1.12 (1)

Chemists 964 .73 10.41
All other physical scientists 69 .05 35.87
Agricultural scientists 74 .05 21.40
Biological scientists 84 .06 19.63
All other life scientists 66 .05 26.30
Computer specialists 239 .18 19.59

Technicians 1,929 1.41 (1)
Computer programmer 350 .26 21.40
Drafter 96 .07 16.66
Tool programmer, numerical controls 9 (1) 38.32
Industrial engineering technicians 36 .02 18.13
All other engineering technicians 144 .09 (1)
Biological science technicians 386 .29 12.30
Chemical technicians, except health 635 .48 13.13
All other physical and life science technicians 273 .20 I 26.18

1

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Bakery products (SIC 2050)

Field

Total

(

Percent
of

industry
QM-

ploy-
mint

Relative
error

Total 1,376 0.56 (1)

Engineers 702 .31 (1)

Industrial 113 .05 11.21

Mechanical 504 .23 9.37

Safety 23 .01 18.03

Other, n.e.c 62 .02 (1)

Scientists 153 .06 (1)

Physical scientists 49 .02 (1)

Life scientists 15 (1) (1)

Computer specialists 89 .04 13.85

Technicians 521 .19 (1)

Computer programmer 16:-. .07 11.25

Drafter 49 .02 24.35
Mechanical engineering technician 15 (1) 30.25
Tool programmer, numerical controls 12 (1) 25.27

Industrial engineering technicians 4 (1) 41.83

All other engineering technicians 86 .03 26.93

Biological science technicians 104 .04 23.60
All other physical and life science technicians 88 .03 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Sugar and confectionery products (SIC 2060)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

3,326
867

3.36
.87

(1)
(1)

Agricultural 27 .02 38.98
Chemical 80 .08 1 20.25
Industrial 219 .22 I 11.35
Mechanical 272 .28 8.33
Safety 80 .08 I 25.04
Other, n.e.c 189 .19 I (1)

Scientists 786 .80 (1)
Chemists 397 .41 7.35
All other physical scientists 32 .03 35.80
Agricultural scientists 50 .05 22.70
Biological scientists 72 .07 20.41
All other life scientists 52 .05 39.22
Computer specialists 183 .19 13.53

Technicians 1,673 1.69 (1)
Computer programmer 196 .20 I 13.54
Drafter 129 .13 9.44
Mechanical engineering technics 22 .02 17.48
Tool programmer, numerical controls 8 (1) 31.62
Industrial engineering technicians 25 .02 26.22
All other engineering technicians 57 .05 24.07
Biological science technicians
Chemical technicians, except health
All other physical and life science technicians 1

( 441
1 545

250
1

.45

.56

.26

13.48
12.78
16.97

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Fats and oils (SIC 2070)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 1,303 3.26 (1)
Engineers 364 .90 (1)

Chemical 61 .15 24.69
Industrial 34 .08 28.27
Safety 12 .03 24.86
Other, n.e.c 257 .64 (1)Scientists 418 1.05 (1)Chemists 3441 .88 11.31
All other physical scientists 41 .01 43.30
Biological scientists 111 .02 26.81
All other life scientists 31 .07 (1)
Computer specialists 28 .07 30.88

Technicians 521 1.31 (1)
Computer programmer 74 .19 1 29.50
Drafter 25 .06 1 22.55
All other engineering technicians 9 .02 1 (1)
Biological science technicians 85 .21 34.86
Chemical technicians, except health 309 .79 11.52
All other physical and life science technicians 19 .04 1 43.11

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Beverages (SIC 2080)

Field

Total'

I

I Percent
1 of
!industry
I M-
I ploy-

ment
Relative

error

Total 5,290 2.23 (1)
Engineers 1,336 .57 1 (1)

Agricultural 6 (1) 1 34.96
Chemical 29 .01 18.79
Industrial 240 .10 12.01Mechanical 7371 .32 30.32Safety 71 .03 1 19.46Other, n.e.c 2531 .11 (1)

Scientists 1,420 .59 (1)
Chemists 744 .32 10.08
All other physical scientists 43 .01 17.43
Agricultural scientists 1231 .05 23.08
Biological scientists 95 .04 14.33
All other life scientists 50 .02 I 28.81
Computer specialists 365 .15 14.29

Technicians 2,534 1.07 (1)
Computer programmer 562 .24 11.97Drafter 94 .04 15.02
Mechanical engineering technician 291 .01 26.48
Tool programmer, numerical controls 191 (1) 43.65
Industrial engineering technicians 501 .02 1 30.12
All other engineering technicians 1471 .06 I 38.27
Biological science technicians 416 .18 I 19.16
Chemical technicians, except health 1,1741 .51 I 9.57
All other physical and life science technicians 431 .01 25.60

1

See footnotes at end of taole.

38



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous food and kindred products (SIC 2090)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 3,250 1.82 1 (1)
Engineers 793 .44 1 (i)

Agricultural 7 (1) 1 38.06
Chemical 90 .05 35.79
Industrial 325 .19 25.25
Mechanical 235 .13 9.92
Safety 26 .01 16.36
Other, n.e.c 110 .06 1 (1)

Scientists 1,036 .58 (1)
Chemists 577 .34 9.89
All other physical scientists 6 (1) 1 30.27
Agricultural scientists 164 .09 1 33.30
Biological scientists 67 .03 i 29.19
All other life scientists 13 (1) 1 38.92
Computer specialists 209 .12 18.58

Technicians 1,421 .80 (1)
Computer programmer 174 .10 1 18.44
Drafter 21 .01 I 22.48
Tool programmer, numerical controls 10 (1) I 28.98
Industrial engineering technicians 19 .01 1 75.56
All other engineering technicians 1151 .06 (1)
Biological science technicians 5341 .31 28.39
Chemical technicians, except health 2821 .16 1 14.91
All other physical and life science technicians 2661 .15 1 34.92

1

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Cigarettes (SIC 2110)

Field

Total

Percent
of

industry
em-

ploy-
ment

Total 1,826 4.40
Engineer% 730 1.52

Industrial 50 .10
Mechanical 225 .47

Other, n.e.c 455 .95
scientists 228 .47

Physical scientists 228 .47

Technicians 868 1.79
Drafter 66 .13
Industrial engineering technic"lans 28 .05
All other engineering technicians 247 .51

Physical and life science technicians 527 1.10

Sea footnotes at end of table.

Ralative
error

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Cigars (SIC 2120)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Field unspecified

20
201
201

0.35
.35
.35

(1)
(1)
(1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Tobacco (chewing and smoking) (SIC 2130)

Field

Total

Percent!

industgl
em-

ploy-IRelative
mentl error

Total 71 0.98 I (1)
Scientists 71 .19 I (1)

Physical scientists 71 .19 I (1)
1 I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Tobacco stemming and redrying (SIC 2140)

Field
I

I

I

Percent
of

industry
em-

ploy- Relative
Total ment error

Total 51 0.86 (1)
Engineers 24 .40 (1)

Field unspecified 24 .40 (1)
Scientists I 6 .10 (1)

Computer specialists 6 .10 26.35
Technicians 21 .36 (1)

Computer programmer 10 .17 25.88
Physical and life science technicians i 11

1

.19 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Weaving mills, cotton (SIC 2210)

Field

Total

Percent!
of

industry
em-

ploy-
ment error

Total
I 2,2201 1.79 1 (1)

Engineers
I 641 .49 1 (1)

Industrial I 4491 .36 11.79
Mechanical 1441 .11 15.18
Safety 211 .01 22.88
Other, n.e.c 271 .01 (1)

Scientists 3851 .29 (1)
Chemists 611 .04 26.65
All other physical scientists 61 (1) 34.56
Computer specialists 318 .25 23.89

Technicians 1,194 .95 (1)
Computer programmer 271 .22 22.04
Drafter 24 .01 18.91
Mechanical engineering technician 13 .01 24.20
Industrial engineering technicians 425 .34 11.41
All other engineering technicians 38 .03 24.57
Physical and life science technicians 4231 .34 (1)

1

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Weaving mills, manmade fibers (SIC 2220)

Field

Total

1

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 1,455 1.56 (1)
Engineers 550 .59 (1)

Industrial 332 .37 6.69
Mechanical 106 .11 14.35
Safety 4 (1) 33.54
Other, n.e.c 108 .11 (1)

Scientists 216 .23 (1)
Physic.1 scientists 76 .08 (1)
Computer specialists 140 .15 22.64

Technicians 689 .73 (1)
Computer programmer 89 .09 21.67
Drafter 14 .01 19.69
Mechanical engineering technician 39 .04 17.94
Industrial engineering technicians 223 .24 6.73
All other engineering technicians 56 .06 21.33
Chemical technicians, except health 237 .26 11.86
All other physical and life science technicians 31 .03 26.85

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Weaving and finishino mills, wool (SIC 2230)

Field I

Total

Percent
of

'industry
em-

ploy-
ment

Relative
error

Total I 282 1.61 (1)
Engineers 120 .69 (1)

Industrial 331 .19 22.67
Mechanical 281 .16 29.34
Other, n.e c 59 .34 (1)

Scientists 29 .16 (1)
Chemists 181 .10 = 25.27
Computer specialists 111 .06 i 40.24

Technicians 1331 .76 (1)
Computer programmer 28 .16 28.70
Engineering technicians 491 .27 (1)
Chemical technicians, except health 561 .33 25.64

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IP EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Narrow fabric mills (SIC 2240)

FiQld I

Percent
of

industry
em-

ploy- Relative
Total mentl error

Total
1 199 0.80 (1)

Engineers
I 102 .43 (1)

Field unspecified 102 .43 (1)
Scientists 14 .04 (1)

Physical scientists 101 .03 (1)
Computer specialists I

41
01 28.50

Technicians 83 .33 (1)
Computer programmer 201 .08 8.21
Engineering techniciari 34 .13 (1)
Physical and life science technicians 29 .12 (1)

1 _1_

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Knitting mills (SIC 2250)

Field

1 Percent
1 of
iindustry

em-
ploy-

Total ment
Relative

error

Total 1,420 0.69 (1)
Engineers 524 .23 (1)

Chemical I 37 .01 29.44
Industrial I 330 .16 10.92
Mechanical I 94 .04 31.48
Safety 36 .01 18.19
Other, n.e.c 27 .01 (1)

Scientists I 2491 .11 (1)
Physical scientists 94 .04 (1)
Computer specialists 155 .07 22.70

Technicians 647 .30 (1)
Computer programmer 226 .11 15.13
Drafter I 21 .01 39.72
Industrial engineering technicians I 2221 .11 13.92
All other engineering technicians I 191 (1) (1)
Physical and life science technicians I 1591 .07 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Textile finishing, except wool and knit goods (SIC 2260)

Field

PercentI

of
'industry

em-
ploy-

1

Relative
error

lotal 1,701 2.66 (1)
Engineers 401 .62 (1)

Chemical 27 .04 21.81
Industrial 209 .33 7.20
Mechanical 141 .22 11.93
Safety 7 .01 27.84
Other, n.e.c 17 .02 (1)

Scientists 268 .41 (1)
Physical scientists 234 .36 (1)
Computer specialists 34 .05 14.76

Technicians 1,032 1.59 (1)
Computer programmer 47 .07 16.17
Drafter 25 .03 16.04
Mechanical engineering technician I 16 .02 25.54
Industrial engineering technicians 781 .12 11.74
All other engineering technicians 231 .03 30.68
Physical and life science technicians 843 1.32 (1)

i

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDU57RY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Floor covering mills (SIC 2270)

Field

Total

Percent!
of

industry
em-

ploy-
ment

1

Relative
error

Total 975 2.11 (1)

Engineers 369 .75 (1)

Chemical 27 .05 43.38
Industrial 256 .53 25.87
Mechanical 481 .10 28.70
Safety 171 .03 23.00
Other, n.e.c 21 .04 (1)

Scientists 164 .34 (1)

Chemists 68 .14 36.74
Computer specialists 96 .20 34.20

Technicians 4421 .89 (1)

Computer programmer 1331 .27 23.96
Drafter .04 31.81
Mechanical engineering technician 21 .04 58.18
Industrial engineering technicians 65 .13 20.17
All other engineering technicians 22 .04 55.37
Chemical technicians, except health 171 .35 25.97
All other physical and life science technicians 10 .02 65.80

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Yarn and thread mills (SIC 2280)

Field

I

I

Total

Percent)

industry
em-

ploy-
ment

Relative
error

Total 1,226 1.03 (1)

Engineers 504 .43 (1)

Chemical 50 .04 32,34

Industrial 278 .25 6.82

Mechanical 137 .12 12.77

Safety 30 .02 18.61

Other, n.e c 9 I (1) (1)

Scientists 88 .06 (1)

Physical scientists 24 .01 (1)

Computer specialists 64 .05 19.24

Technicians 634 .54 (1)

Computer programmer 89 .08 21.65

Drafter 15 .01 30.03

Mechanical engineering technician 76 .06 37.11

Industrial engineering technicians 201 .18 9.63

All other engineering technicians 32 .02 33.80

Chemical technicians, except health 175 .15 31.80

All other physical and life science technician' 461
1

.04 41.12

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous textile goods (SIC 2290)

Field

1

Total

I Percent
of

(industry
1 em-

ploy-
ment

Relative
error

Total 1,683 2.88 (1)
Engine?rs

1 526 .88 (1)Chemical 122 .21 16.56Industrial 172 .29 16.76Mechanical
I 139 .23 8.56Safety
1 20 .03 13.22Other, n.e.c 73 .12 (1)Scientists
1 226 .38 (I)Physical scien..sts 1651 .28 (I)Computer specialists 61 .10 23.99Technicians 931 1.57 (1)Computer orogramaer 67 .11 12.01Drafter 46 .07 13.24Mechanical engineering technician 32 .05 1 22.62Industrial engineering technicians
I 38 .06 1 14.62All other engineering technicians 165 .28 24.33

Chemical technicians, except health 575 .99 11.04
All other physical and life science technicians

I 8 .01 32.83

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Men's and boys' suits and coats (SIC 2310)

I I

Field
I

I Percent
of

industry
I em-

ploy- Relative
Total ment error

Total
I 247 0.35 (I)

Engineers 101 .13 (1)
Industrial 88 .12 11.85Other, n.e.c 13 .01 (I)

Scientists
I 29 .04 (1)

Computer specialists
I 291 .04 23.46Technicians 1171 .15 (1)Computer programmer. 66 .09 26.89Engineering technicians 511 .06 Cl)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Men's and boys' furnishings (SIC 2320)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 1,619 0.46 (1)
Engineers 605 .17 (1)

Industrial 516 .16 5.34
Mechanical 54 .01 17.17
Safety 14 (1) 26.04
Other, n.e c 21 (1) (1)

Scientists 465 .14 (1)
Computer specialists 465 .14 39.02

Technicians 549 .15 (1)
Computer programmer 302 .09 15.78
Mechanical engineering technician 19 (1) 41.10
Tool programmer, numerical controls 16 (1) 36.17
Industrial engineering technicians 200 .06 8.60
All other engineering technicians 12 (1) 1 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Women's and misses' outerwear (SIC 2330)

Field

Total

I

PercentI
ofI

industry!
em-

ploy-
ment error

Total 845 0.18 (1)
Engineers 372 .08 (1)

Industrial 333 .08 7.86Mechanical 27 (1) I 27.79
Other, n.e.c 12 (1) I (1)Scientists 64 .01 (1)
Computer specialists 64 .01 14.21Technicians 409 .09 (1)
Computer programmer 200 .05 15.04
Drafter 21 (1) 29.62
Industrial engineering technicians 174 .04 10.21
All other engineering technicians 14 (1) (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Women's and children's ungergarments (SIC 2340)

Field

Percent!
of

industry!
em-

ploy-

I

Relative
Total went! error

Total 3981 0.43 I (1)
Engineers 189 .21 I (1)

Industrial 152 .18 8.44
Mechanical 17 .02 24.60
Other, n.e.c 20 .01 (1)

Scientists 22 .02 I (1)
Computer specialists 22 .02 21.46

Technicians 187 .20 (1)
Computer programmer 59 .07 18.00
Industrial engineering technicians 80 .09 12.03
All other engineering technicians 481 .04 I (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Hats, caps, and millinery (SIC 2350)

Field

I

Percent!
of

industry

I

I

em-
ploy-

Total mentl error

Total 20 0.13 (1)
Engineers 11 .05 (1)

Mechanical 6 .03 I 32.91
Other, n.e c 5 .02 I (1)

Technicians 9 .05 I (1)
Computer programmer 9 .05 I 19.56

1

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Children's outerwear (SIC 2360)

Field

Total

PercentI
of

industryI
em-I

ploy-IRelative
men

I

I

error

Total 218 0.40 (1)
Engineers 107 .17 (1)

Industrial 84 .14 7.30
Other, n.e c 23 .03 I (1)

Technicians 111 .17 I (1)
Computer programmer 40 .06 I 18.11
Engineering technicians 71 .11 I (1)

I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous apparel and accessories (SIC 2380)

Field

1 Percentl
I of
'industry

em-I
I ploy-IRelative

Total) men error

Total
I 114 0.23 (1)

Engineers I 50 .09 (1)
Field un cified 50 .09 (1)

Technician 64 .12 (1)
Computer programmer I 341 .07 I 18.76
Engineering technicians I 301 .05 I (1)

I I

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983-con.

Miscellaneous fabricated textile products (SIC 2390)

Field i

Total

Percent
of

industry'
em-

ploy-Relative
ment error

Total 1,1421 0.60 1 (1)
Engineers 654 .36 I (1)

Chemical 15 (1) 30.03
Industrial 387 .23 16.21
Mechanical 133 .07 11.77
Safety 14 (1) 1 16.90
Other, n.e.c 1051 .06 1 (1)

Scientists 741 .03 (1)
Physical scientists 8 (1) (1)
Computer specialists 66 .03 9.85

Technicians 414 .21 1 (1)
Computer programmer. 152 .09 1 8.26
Drafter 64 .03 1 13.84
Mechanical engineering technician 16 (1) 1 27.38
Tool programmer, numerical controls 20 .01 1 31.89
Industrial engineering technicians 61 .03 I 9.90
All other engineering technicians 81 .04 22.02
Physical and life science technicians I 20 .01 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Logging camps and contractors (SIC 2410)

Field

Perr.ntl
of1

industry
I em-
I Relative

Total mint error

Total 234 0.26 (1)
Engineers 45 .04 (1)

Field unspecified 45 .04 (1)
Scientists 72 .09 I (1)

Foresters and conservation scientists 72 .09 I 16.95
Technicians 117 .13 I (1)

Surveyor 16 .02 I 26.88
Surveying and mapping technicians

1

52 .06 25.72
All other engineering technicians 36 .04 (1)
Biological science technicians I 13 .01 35.41

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983- -con.

Sawmills and planing mills (SIC 2420)

Field

1

1 Percent1
of1

I lindustryl
em-

ploy-Relative
Total ment

1

error

Total 2,126 1.04 (1)
Engineers 5261 .26 (1)

Mechanical 123 .06 26.99
Safety I 24 .01 16.50
Other, n.e c 1 379 .19 (I)

Scientists 810 .40 Cl)
Foresters and conservation scientists 5051 .26 10.84
All other life scientists I 761 .03 (1)
Computer specialists 2291 .11 I ?8.94

Technicians I 7901 .38 tI)
Computer programmer I 3071 .16 25.42
Drafter I 54 .02 20.05
Surveyor 25 .01 22.01
Surveying and mapping technicians 281 .01 28.45
Mechanical engineering technician I 5 (1) 35.77
Industrial engineering technicians 411 .02 15.95
All other engineering technicians I 421 .02 19.32
Physical and life science technicians 2881 .14 (I)

I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983 --con.

Millwork, plywood, structural wood (SIC 2430)

Field I

I

I

1

'industry

I

Totall

Percent'
of

em-

ment
Relative

error

Total 1,824 0.84 (1)
Engineers 5141 .24 (I)

Industrial 1881 .09 12.60
Mechanical 192! .09 10.67
Safety I 23 .01 14.87
Other, n.e c I III .05 (I)

Scientists I 251 .11 (I)
Physical scientists 8 (1) 33.07
Life scientists 130 .06 Cl)
Computer specialists 113 .05 12.31

Technicians 1,059 .49 (1)
Computer programmer I 1691 .08 13.92
Drafter 7391 .37 7.61
Mechanical engineering technician 321 .01 26.88
Industrial engineering technicians 541 .02 18.20
All other engineering technicians 37 .01 27.61
Biological science technicians 10 Cl) 33.46
All other physical and life science technicians 18 Cl) 29.91

1

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Wood containers (SIC 2440)

Field

Total

I

Percent'
of

industry !
em-I

ploy-IRelative
mentl error

Total
Engineers

Field unspecified
Scientists

Foresters and conservation scientists
Technicians

Computer programmer
Drafter

See footnotes at end of table.

42
13
13
12
12
17
10
7

0.08 I (1)
.02 I (1)
.02 (1)
.03 (1)
.03 21.73
.03 (1)
.02 I 22.58
.01 I 46.51

I

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Wood buildings and mobile homes (SIC 2450)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 1,032 1.43 (1)

Engineers 186 .24 (1)

Industrial 80 .11 13.97

Mechanical 47 .06 20.77

Safety 4 (1) 50.00

Other, n.e.c 55 .07 (1)

Scientists 19 .02 (1)

Computer specialists 19 .02 18.15

Technicians 827 1.17 (1)

Computer programmer 48 .06 15.12

Drafter /07 1.02 6.94

Industrial engineering technicians 31 .04 30.01

All other engineering technicians 41 .05 (1)

See footnotes at and of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous wood products (SIC 2490)

Field

1

I Percent
of

linduskry
I em-
I ploy-

Total' ment
Relative

error

Total 6661 0.83 # (1)Engineers 2711 .34 I (1)Industrial 651 .08 9.52Mechanical
91 .12 7.82Safety
101 .01 21.44Other; n.e.c 1051 .13 (1)Scientists 1021 .12 (1)Physical scientists 18 .02 27.72Life scientists 51 .06 (1)Computer specialists 33 .04 17.30Technicians 293 .37 I (1)Computer programmer 53 .07 11.49Drafter
88 .11 21.16Industrial engineering technicians 16 .02 35.57All other engineering techei-: .s 55 .07 (1)Physical and life science technicians 81 .10 1 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Household furniture (SIC 2510)

Field

Totall

I

I Percent!
I ofl
lindustry!

Iploem-1
menytl

-IRel

I

ative
error

Total
2,0261 0.70 (1)Engineers 9061 .32 (1)Industrial 5331 .19 9.99Mechanical 225 .08 13.18Safety

33 .01 16.95Other, n.e.c 115 .04 I (1)Scientists
180 .06 I (1)Foresters and conservation scientists 5 (1) I 43.81Computer specialists 1751 .06 I 17.04Technicians 940 .32 (1)Computer programmer 2621 .09 10.85Drafter 3921 .14 I 10.54Mechanical engineering technician 14 (1) I 46.23Industrial engineering technicians 181 .06 I 11.43All other engineering technicians 91 .03 27.70

I

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983- -con.

Office furniture (SIC 2520)

I

Field I

Total

Percent
of

industry
em-

ploy-
mentl

Relative
error

Tftal 1,022 1.87 (1)
Engineers 459 .84 (1)

Industrial 253 .47 22.71
Mechanical 82 .15 12.77
Safety 19 .03 21.44
Other, n.e.c 105 .19 (1)

Scientists 94 .17 (1)
Computer specialists 94 .17 20.93

Technicians 469 .86 (1)
Computer programmer 137 .25 19.88
Drafter 208 .39 9.71
Mechanical engineering technician 17 .03 30.45
Industrial engineering technicians 60 .11 18.18
All other engineering technicians 47 .08 26.23

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE F'ROR: 1983--con.

Public building and related furniture (SIC 2530)

II

Field

Percent
of

industry
em-

ploy- Relative
Total ment error

Total 496 2.10 (1)
Engineers 193 .82 (1)

Industrial 81 .35 7.77
Mechanical 61 .26 13.31
Safety 3 .01 39.44
Other, n.e.c 48 .20 (1)

Scientists 16 .07 (1)
Computer specialists 18 .07 13.26

Technicians 285 1.21 (1)
Computer programmer 29 .12 10.17
Drafter I 208 .90 9.U1
Mechanical engineering technician 7 .03 29.62
Industrial anceneering technicians 16 .07 16.85
All other engineering technicians 23 .09 18.49

See footnote' at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Partitions and office and store fixtures (SIC 2540)

Field

Totall

Percent
of

industry
ow-

plo
menytl

Relative
error

Total
1 1,528 2.62 (1)

Engineers
1 3821 .65 (1)

Industrial
1 1751 .30 7.79

Mechanical
1

142 .24 10.43Safety 8 .01 17.67
Other, n.e.c 57 .10 (1)

Scientists 1081 .18 (1)
Computer specialists 1081 .18 14.27

Technicians
1 1.79 (1)

Computer programmer
1 93 .16 7.75

Drafter 851 1.49 4.98
Mechanical engineering technician 161 .02 24.92
Industrial engineering technicians

1 301 .05 11.64
All other engineering technicians

1 481 .07 I (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous furniture and fixtures (SIC 2590)

Field

1

1 Percenti
1 of
lindustry

em-
ploy-

Total ment

Total
Engineers

Industrial

5851 1.85
1831 .57
801 .25

Mechanical 81 .26Safety 7 .02
Other, n.e.c 15 .04

Scientists 45 .14
Computer specialists 45 .14

Technicians 357 1.14
Computer programmer 62 .20Drafter 214 .69
Mechanica: engineering technician
Industrial engineering technicians 38 .12
All othiir engineering technicians 181 .05

1

See footnotes at end of table.
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1

Relative
error

1 (1)
1 (1)
1 14.03

16.54
25.95
(1)
(1)
14.90
(1)
11.93
10.08

I 21.95
I 25.03



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Pulp mills (SIC 2610)

Field I

Percent'
ofl

Iindustry
em-

ploy- Relative
Total ment error

Total 857 5.83 (1)

Engineers 298 2.03 (1)

Chemical 101 .69 11.84
Electrical/electronic 29 .20 13.57

Industrial. 49 .33 23.65
Mechanical 109 .75 11.68

Other, n.e.c 10 .06 (1)

Scientists 205 1.39 (1)

Chemists 124 .85 20.80
All other physical scientists 23 .15 22.04
Life scientists 131 .08 29.89
Computer specialists 45 .31 21.54

Technicians 354 2.41 (1)

Computer programmer 23 .15 21.99
Drafter 321 .22 14.25
Electrical/electronic technicians 121 .08 35.35
All other engineering technicians 1121 .76 (1)

Physical and life science technicians 175 1.20 (1)
1

Sae footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983-con.

Paper mills, except building paper mills (SIC 2620)

Field I

Percentl
of

'industry
I Om-
I ploy-IRelative

Total' ment error

Total 6,7641 3.86 (1)

Engineers 3,053 1.75 (1)
Chemical 9131 .53 10.30
Electrical/electronic 4361 .25 8.21
Industrial 436 .25 8.74
Mechanical I 875 .50 6.26
Other, n.e.c

IScientists 9821 .55 (1)

Chemists .29 15.45
All other physical scientists 106 .06 16.84
Life scientists 49 .02 41.85
Computer specialists I 325 .18 I 10.37

Technicians I 2,729 1.56 i1)

Computer programmer 333 .19 10.67
Drafter 298 .17 7.21
Electrical/electronic technicians 266 .15 32.45
Mechanical engineering technician 88 .05 17.63
Industrial engineering technicians 91 .05 44.26
All other engineering technicians 309 .18 16.99
Chemical technicians, except health 1,197 .69 12.68
All other physical and life science technicians 147 .08 30.86

See fwtnotes at end of table.

56
49



TABLE D-3. SCIENTISTS, ENGINEERS, AID TECHNICIANS IN EACH MANUFACTURING INDUSTRYAS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE
RELATIVE ERROR: 1983--con.

Paperboard mills SIC 2630)

Field

1

Percenll

industry'
1 em-
1 i ploy-
1 Total Infant

Relative
error

Total
2,0031 3.34 (1)Engineers
1,0011 1.68 (1)Chemical
2771 .47 10.07Electrical/electronic
1081 .18 8.56Industrial

I 179 .30 18.20Kechanical
320 .54 6.84Other, n.e.c
117 .19 (I)Scientists
257 .43 (1)Chemists
131 .22 19.47All other physical scientists 32 .05 22.87Computer specialists

I 94 .16 16.79Technicians
745 1.23 (1)Computer programmer
881 .15 13.97Drafter

1 87 .14 8.86Mecha-ical engineering technician
I 18 .03 1 38.32Industrial engineering technicians 7 .01 1 30.30All other engineering technicians 107 .17 (1)Chemical technicians, except health 286 .48 13.67All other physical and life science technicians
= 152 .25 38.72

1

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRYAS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE
RELATIVE ERROR: 1983--con.

Converted paper and paperboard products (SIC 2640)

Field

Total

Percent
of

industry
em-I

ploy-
went

Relative
error

Total
7,902 3.67 (1)Engineers
4,030 1.88 (1)Chemical

478 .22 19.45Industrial
484 .22 13.50Mechanical
637 .30 13.30Other, n.e.c

2,431 1.14 I (1)Scientists
1,647 .77 (1)Physical scientists
1,154 .54 (1)Computer specialists
493 .23 27.48Technicians

2,225 1.02 (1)Computer programmer
358 .16 10.53Drafter
382 .18 31.02Electricai/electronlc technicians 283 .13 24.22Mechanical engineering technician 1291 .06 15.49Industrial engineering technicians
831 .03 12.20All other engineering technicians 990 .46 26.92

I

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, ANL TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Paperboard containers and boxes (SIC 2650)

Field

IPercent!

Total

of
industry

em-
ploy-
ment

Relative
error

Total 1,5521 0.76 (1)

Engineers
Chemical

7001
601

.35

.05
(1)

46.09
Electrical/electronic 29 .01 19.56

Industrial 2571 .13 7.48

Mechanical 1691 .09 21.12

Other, n.e.c 1851 .09 (1)

Scientists 2611 .13 (1)

Chemists 87 .04 50.22

All other physical scientists 5 (1) 34.64

Computer specialists 169 .09 28.14

Technicians 591 .28 (1)

Computer programmer 171 .09 16.04

Drafter 102 .05 1 12.14

Electrical /electronic technicians 69 .03 1 21.06

Mechanical engineering technician 43 .02 30.03

Industrial engineering technicians 31 .01 16.57

All other engineering technicians 66 .03 31.65

Physical and life science tech iicians 1091 .05
1

1 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INPUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Building paper and board mills (SIC 2660)

Field

I

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 274 2.56 (1)

Engineers 105 .98 (1)
Chemical I 43 .40 59.20
Electrical/electronic 16 .15 30.74
Industrial 16 .15 22.00
Mechanical 20 .19 17.74
Other, n.e.c 10 .09 (1)

Scientists I 28 .26 (1)
Chemists. 18 .17 22.29
All other physical scientists 10 .09 33.76

Technicians 141 1.32 (1)
Drafter 16 .15 24.84
Electrical/electronic technicians 10 .09 44.83
All other engineering technicians 81 .76 (1)

Physical and life science technicians 34 .32 (1)

See footnotes at end of table.
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7A!ILE D-3. ISIINUIATENDTTIT:?.,EMAWIRAnEIIINggR7ANIZICIZIN0 INDUSTRY

RELATIVE ERROR: 1983--con.

Newspapers (SIL 2710)

F eld

Total

Percent
ofI

ir.dustryI
em-I

ploy-
men

I

I

Relative
error

ITotal 2.964 0.66 I (1)Engineers 281 .06 I (1)Industrial 47 .01 I 21.67Mechanical 176 .04 I 21.51Other, n.e.c 58 .01 I (1)Scientists 933 .21 I (1)Statistician 26 (1) 22.75Computer specialists 907 .21 7.16Technicians 1,750 .39 (1)Computer programmer 1,227 .28 5.61Drafter 170 .04 24.88
Tool programmer, numerical controls 9 (1) 30.83
Industrial engineering technicians 13 (1) 36.73
All other engineering technicians 331 .07 1 13.83

I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Periodicals (SIC 2720)

Field

Total

Percent
of

industry
WV'

ploy-Relative
want error

Total 2,085 2.06 (1)Engineers 67 .05 (1)Mechanical 24 .02 36.75Other, n.e.c 43 .03 (1)Scientists 725 .72 (1)Statistician 113 .11 34.08All other mathematicians 57 .05 45.07Computer specialists 555 .56 12.87Technicians 1,293 1.29 (1)Computer programmer 820 .83 12.46Drafter 267 .27 .

Tool programmer, numerical controls 18 .01 I 38.76
Industrial engineering technicians 8 (1) t 37.08All other engineering technicians 180 .18 I 36.11

See footnotes at end of table.



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Books (SIC 2730)

Field

I

I 1

I Percentl
ofI

'industry
em-

ploy-
Total! ment

Relative
error

Total 1,7681 1.74 (I)

Engineers 1041 .09 41)

Industrial 731 .07 17.35
Mechanical 22 .02 22.45
Other, n.e.c 9 (1) (1)

Scientists 684 .68 (1)
Statistician 36 .03 32.39
Computer specialists 648 .65 12.60

Technicians 980 .97 (1)
Computer programmer I 735 .74 10.35
Drafter I 203 .20 23.51
Tool programmer, numerical controls I 22 .02 39.75
Industrial engineering technicians 91 (1) 32.39
All other engineering technicians 111

I

.01 22.45

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous publishing (SIC 2740)

FieldField

I I

IPercent!

!industry!
em-I

ploy-IRelative
Total mentl error

Total I 3.10 1 (1)
Engineers 22 .02 I (1)

Industrial 13 .02 I 26.31
Other, n.e.c 9 (1) (1)

Scientists 204 .37 (1)
Physical scientists 141 .02 47.00
Computer specialists 190' .35 16.35

Technicians 1,424 2.64 (1)
Computer programmer 530 .99 14.53
Drafter 868 1.62 13.31
All other engineering technicians 26 .03 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Commercial printing (SIC 2750)

1

Field

Total

Percent)
I of
lindustryl
1 em-

ploy-
ment

1

Relative
error

Total 2,9561 (1)Engineers 4341 .08 1 (1)Industrial 1931 .04 1 11.74Mechanical 1671 .03 1 11.47Other, n.e.c 741 .01 (1)Scientists 3741 .07 (1)Statistician 171 (1) 30.45
Physical scientists 21 (1) 1 29.81Computer specialists 336 .07 1 9.70Technicians 2,148 .47 1 (1)Computer programmer 780 .17 9.57Drafter 1,212 .27 11.59
Industrial engineering technicians 64 .01 24.63
All other engineering technicians 441 .01 17.93
Physical and life science technicians 48 .01 1 55.06

1 L
See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Manifold business forms (SIC 2760)

Field

IPercent'
1 of
'industry

em-
1 ploy- Relative

Total ment error

Total
I 677 1.48 (1)Engineers 186 .38 Cl)Industrial
I 69 .14 10.43Mechanical 92 .19 22.86Other, n.e c 25 .05 (1)Scientists

14f, .30 (i)Physical scientists
1.t .02 I 33.35Computer specialists 132 .28 14.82Technicians

I 346 .71 (1)
Computer programmer 167 .35 13.86Drafter 98 .20 19.44Industrial engineering technicians 8 .01 31.37All other engineering technicians 73 .15 35.29

See footnotes at end of table.



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR' 1983--con.

Greeting card publishing (SIC 2770)

Field

I

1

I

I

1

I Total

I Percent'
I ofl
industry

em-
ploy-
ment

Relative
error

Total
Engineers

Industrial
Mechanical
Other, n.e.c

Technicians
Computer programmer
Industrial engineering techn,cians
All other engineering technicians

203
1 671
I 291
I 191

I 191
1 1361

27
1 27

1

1.01
.28
.12
.08
.08
.57
.35
.11
.11

(1)
(1)

24.91
26.21
(1)
(1)

34.99
28.20
(1)

I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATTVF ERROR: 1983--con.

Blankbooks and bookbinding (SIC 2780)

Field

I

PercentI
of

industry)
em-

ploy- Relative
Total ment error

Total I 326 0.47 (1)
Engineers I 87 .12 (1)

Industrial I 61 .09 15.86
Other, n.e.c 26 .03 (1)

Scientists 58 .09 (1)
Computer specialists 58 .09 15.73

Technicians I 181 .26 (1)
Computer programmer I 93 .14 15.60
Dr.fter 68 .10 18.02
Industrial engineering technicians 15 .02 32.11
All other engineering technicians I 51 (1) 37.94

i. I

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Printing trade services (SIC 2790)

Field

IPercentI
ofI

lindustryI
em-

ploy-Relative
Total mentI error

Total 554 1.22 I (1)
Engineers 14 .02 I (1)

Field unspecified 14 .02 (1)
Scientists 107 .24 I (1)

Computer specialists 107 .24 12.95
Technicians 433 .96 (1)

Computer programmer 235 .52 10.70
Engineering technicians 198 .44 I (1)

I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF fOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983- -con.

Industrial inorganic chemicals (SIC 2810)

Field

Total

1

Percent'
of

industry'
em-I

ploy-IRelative
ment error

Total I 23,603 15.00 (1)
Engineers 8,801 5.59 (1)

Chemical 3,778 2.42 11.18
Civil 256 .16 21.40
Electrical/electronic 840 .53 20.02
Industrial 381 .24 21.42
Mechanical 1,651 1.05 14.59
Metallurgists/metallurgical 271 .17 21.05
Safety 446 .28 15.46
Other, n.e c 1,178 .74 (1)

Scientists 4,716 2.98 (1)
Operations and systems researchers and analysts 147 .09 23.07
Statistician 201 .12 40.68
Chemists 2,747 1.76 10.59
Physicists and astronomers 69 .04 35.30
All other physical scientists 158 .10 19.00
Agricultural scientists 39 .02 29.80
Biological scientists 273 .17 22.18
All other life scientists 94 .05 (1)
Computer specialists 988 .63 22.92

Technicians 10,086 6.43 (1)
Computer programmer 548 .35 12.93
Drafter 765 .49 11.91
Electrical/electronic technicians 994 .63 28.34
Mechanical engineering technician 361 .23 31.19
Tool programmer, numerical controls 82 .05 24.90
Industrial engineering technicians 320 .20 33.59
Civil engineering technician 65 .04 36.39
All other engineering technicians 1,366 .87 19.54
Chemical technicians, cept health 4,882 3.13 8.81
All other physical and life science technicians 703 .44 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Plastics and synthetic materials and manmade fibers (SIC 2820)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

24,695
10,258

13.79
r.72

(1)
(1)

Chemical 4,394 '..47 7.21
Civil 371 .20 28.84
Electrical/electronic 898 .50 18.86
Industrial 419 .23 .

Mechanical 2,236 1.25 i 14.03
Safety 239 .13 I 6.83
Other, n.e.c 1,701 .94 I (1)

Scientists 4,462 2.44 I (1)
Operations and systems researchers and analysts 34 .01 16.26
Statistician 49 .02 II

17.62
All other mathematiciaLs 16 (1) 27.52
Chemists 2,734 1.53 7.28
Physicists and astronomers 64 .03 22.49
All other physical scientists 346 .19 27.84
Biological scientists 51 .02 20.83
All other life scientists 57 .02 (1)
Computer specialists 1,111 .62 23.48

Technicians 9,975 5.55 (1)
Computer programmer 585 .32 17.99
Drafter 1,038 .58 32.25
Electrical/electronic technicians 220 .12 11.99
Mechanical engineering technician 226 .12 23.80
Industrial engineering technicians 106 .05 19.48
Civil engineering technician 30 .01 27.52
All other engineering technicians 954 .53 17.28
Chemical technicians, except health 6,504 3.66 7.57
All other physical and life science technicians 312 .16 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Drugs (SIC 2830)

Field

Total
Engineers

Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Safety
Other, n.e.c

Scientists
Operations and systems researchers and analysts
Statistician
Chemists
Physicists and astronomers
All other physical scientists
Agricultural scientists
Biological scientists
Medical scientists
All other life scientists
Computer specialists

Technicians
Computer programmer
Drafter
Electrical/electronic technicians
Mechanical engineering technician
Tool programmer, numerical controls
Industrial engineering technicians
Civil engineering technician
All other engineering technicians
Biological science technicians
Chemical technicians, except health
All other physical and life science technicians
Mathematical technician

See footnotes at end of table.

63

1

1

1

1 1

Percent!
of!

industry
em-

ploy-
Total ment

Relative
error

39,168 19.27 1 (1)
4,473 2.17 1 (1)
1,347 .66 17.62

68 .03 25.51
259 .12 14.63
867 .43 21.26
551 .27 11.10
236 .11 18.00

1,145 .55 (1)
21,654 10.69 (1)

132 .06 22.58
453 .22 15.42

9,130 4.52 8.64
17 (1) 31.18

491 .24 25.78
157 .07 30.02

6,112 3.03 11.79
1,919 .95 20.82
974 .48 22.15

2,269 1.12 15.09
13,041 6.41 (I)
1,215 .60 12.39
286 .14 11.86
197
70

.09 21.47

.03 35.45

32

8 Cl) 36.22

.01 43.16

.08 24.16162

1671 .08 21.27
3,1621 1.56 14.84
6,612 3.27 11.60
1,1231 .55 15.20

71 Cl) 39.38



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Soap, detergents, cosmetics, and toilet goods (SIC 2840)

Field

Total

1

PercentI
ofI

industry!
em-I

pley-IRelative
mentl error

Total 10,730 7.32 (1)
Engineers 2,522 1.72 (1)

Chemical 474 .32 11.96
Civil 47 .03 32.33
Electrical/electronic 102 .07 I 17.88
Industrial 274 .19 I 10.78
Mechanical 477 .33 I 12.11
Safety 62 .04 I 14.29
Other, n.e.c 1,086 .74 (1)

Scientists 3,913 2.68 (1)
Operations and systems researchers and analysts 49 .03 24.05
Statistician .35 .02 29.58
Chemists 2,723 1.89 I 8.18
All other physical scientists 73 .04 I (1)
Agricultural scientists 44 .03 I 51.27
Biological scientists 352 .24 I 17.30
Medical scientists 38 .02 I 41.38
All other life scientists 72 .05 I 39.78
Computer specialists 527 .36 21.58

Technicians 4,295 2.92 (1)
Computer programmer 523 .36 11.36
Drafter 135 .09 15.35
Mechanical engineering technician 10 (1) 39.37
Tool programmer, numerical controls 12 (1) 41.83
Industrial engineering technicians 82 .05 22.22
Civil engineering technician 6 (1) 47.14
All other engineering technicians 207 .14 I (1)
Biological science technicians 341 .23 I 30.00
Chemical technicians, except health 2,873 1.99 9.37
All other physical and life science technicians 99 .06 27.76
Mathematical technician 7 (1) 50.70

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Paints and all;ed products (SIC 2850)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 7,0871 11.61 (1)
Engineers 1,125 1.81 (1)

Chemical 313 .51 16.54
Electrical/electronic 61 (1) 44.40
Industrial 1671 .27 39.21
Mechanical 911 .15 16.47
Safety 421 .06 11.41
Other, n.e.c 5061 .82 (1)

Scientists 3,0501 5.02 (1)
Operations and systems researchers and analysts 201 .03 25.44
Physical scientists 2,9301 4.84 (1)
life scientists 191 .02 (1)
Computer specialists 811 .13 13.65

Technicians 2,9121 4.78 (1)
Computer programmer 981 .16 12.90
Drafter (1) 46.09
All other engineering technicians 95 .13 (1)
Chemical technicians, except health 2,659 4.40 6.75
All other physical and life science technicians 561 .09 (1)

1

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Industrial organic chemicals (SIC 2860)

Field

Total'

I

PercentI
of I

industry
em-

ploy-
mentl error

Total 34,645 21.19 (1)
Engineers 11,841 7.21 I (1)

Chemical 5,277 3.23 9.09
Civil 714 .43 24.45
Electrical/electronic 1,058 .64 16.42
Industrial 915 .56 24.88
Mechanical 2,307 1.41 13.56
Metallurgists/metallurgical 93 .05 16.98
Safety 353 .21 10.53
Other, n.e c 1,124 .68 (1)

Scientists 8,940 5.42 (1)
Operations and systems re'earchers and analysts 411 .25 21.45
Statistician 45 .02 26.89
Chemists 6,287 3.85 11.58
Physicists and astronomers 78 .04 31.36
All other physical scientists 220 .13 I 14.26
Biological scientists 674 .41 22.70
All other life scientists 369 .20 (1)
Computer specialists 856 .52 11.08

Technicians 13,864 8.47 (1)
Computer programmer 836 .51 I 13.47
Drafter 850 .52 13.35
Electrical/electronic technicians 752 .46 17.68
Mechanical engineering technician 602 .36 23.09
Industrial engineering technicians 425 .26 38.50
Civil engineering technician 155 .09 19.65
All other engineering technicians 629 .38 26.05
Biological science technicians 220 .13 I 18.69
Chemical technicians, except he 'th 9,085 5.57 I 12.15
All other physical and life scie.ce technicians.... 310 .19 I 17.03

See footnote at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Agricultural chemicals (SIC 2870)

1

i
1

Field

Total

Percent
of

industry
em-

p: oy-
muu

Relative
error

Total
Engineers

Agricultural
Chemical
Civil
Electrical /electronic
Industrial
Mechanical
Metallurgists/metallurgical
Safety
Other, n e c

Scientists
Operations and systems researchers and analysts
Chemists
All other physical scientists
Biological scientists
All other )ife scientists
Computer specialists

Technicians
Computer programmer
Drafter
Electrical/electronic technicians
Mechanical engineering technician
Civil engineering technic:an
All other engineering technicians
Biological science technicians
Chemical technicians, except health
All other physical and life science technicians

See footnotes at and of table.
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6[1

5,3601 8.58 (2( ".)

,033 3.26 (1)
221 .03 1 28.45
9111 1.48 11.13
721 .11 24.59
100 .16 11.93
174 .28 1 21.29
415 .67 9.61
51' .08 26.04
72 .11 8.24

216 .34 (1)
1,268 2.03 1 (1)

17 .02 26.95
960 1.56 11.19
54 .08 (1)
881 .14 23.89
52 .08 (1)
97 .15 12.60

2,059 3.29 (1)
129 .20 13.02
141 .22 8.47
57 .09 I 24.06
21 .03 I 22.23
12 .91 31.40

115 .18 (1)
136 .22 .76

1,344 2.18 1

227.41

104 .16 I 28.66



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR= 1983--con.

Miscellaneous chemica' products (SIC 2890)

Field

IPercent'
I ofl
Iindustryl
1 em-I

ploy- Relative
Total l ment error

Total
I 11,599 12.89 (1)

Engineers 3,623 3.99 (1)
Chemical 1,170 1.30 8.48
Civil 40 .04 33.96
Llectrical/electronic 2521 .28 39.51

168 .18 17.55
Mechanical 563 .62 8.95
Industrial

Metallurgists/metallurgical 49 .05 43.04
Safety 851 .09 16.42
Other, n.e.c 1,2961 1.43 I (1)

Scientists 3,017 3.36 (1)
Operations and systems researchers and analysts 29 .A3 20.80

2,641 2.95Chemists 2 5.66
All other physical scientists 301 .03 (1)
Life scientists 851 .09 (1)
Computer specialists 234 .26 I 11.86

Technicians 4,959 5.49 1 (1)
Computer programmer 241 .26 1 9.29
Drafter 250 .27 12.64
Electrical/electronic technicians 217 .24 30.74
Mechanical engineering technician 77 .08 21.39
Industrial engineering technicians 38 .04 35.31
Civil engineering technician 21 .02 33.09
All other engineering technicians 206 .23 18.82
Biological science technicians 711 .07 30.03
Chemical technicians, except health 3,6761 4.10 5.00
All other physical and life science technicians 1621 .18 I 27.19

1 1

See footnotes at end of table.



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Petroleum refining (SIC 2910)

Field

I I

I Percent
I of
I !Industry

I em-I
I ploy-IRelatIve

Total! mentl error

Total
Engineers

Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Petroleum
Safety
Other, n.e.c

Scientists
Statistician
All other ma# maticians
Chemists
Geologists, geophysicists, and earth scientists
All other physical scientists
Life scientists
Computer specialists

Technicians
Computer programmer
Drafter
Electrical/electronic technicians
Mechanical engineering technician
Industrial engineering technicians
Civil engineering technician
All other anqineering techn:cians
Chemical technicians, except health
Petroleum technicians
All other physical and life science technicians
Mathematical technician

See footnotes at end of table.
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7 i

25,0501
10,4571
4,5011

5361
8431
7891

2,3781
3781
399
633

4,798
34
92

2,023
782
93
29

1,745
9,795
1,365
939
432
427
210
1591
6001

4,4631
6781
4901
321

15.57 I (1)
6.52 I (1)
2.82 9.54
.33 13.28
.52 12.97
.49 23.32

1.49 1 8.71
.23 I 21.39
.25 9.13
.39 (1)

2.97 (1)
.02 30.18
.05 31.33

1.26 12.15
.49 26.06
.05 16.57
.01 31.50

1.09 19.50
6.08 (1)

. 21.71

.bo 11.02

.27 16.24

.26 19.50

.13 28.52

.09 26.42

.37 24.91
2.79 11.28
.42 20.69
.30 43.38
.02 33.21



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Paving and roofing materials (SIC 2950)

Field
I

Totall

I Percent
of

industry
em-

plomenyt Relative
error

Total 637 2.32 I (1)
Engineers 113 .40 I (1)

Chemical 10 .03 I 26.:6
Civil 23 .08 30.37
Industrial 25 .09 18.54
Mechanical 35 .13 14.62
Safety 6 .02 33.74
Other, n.e.c 14 .05 (1)

Scientists 146 .55 (1)
Chemists 146 .55 11.37

Technicians 378 1.37 (1)
Computer programmer 34 .12 38.48
Drafter 11 .04 25.38
All other engineering technicians 31 .09 (1)
Chemical technicians, except health 259 .97 9.80
Petroleum technicians 28 .10 30.15
All other physical and life science technicians 15 .05 36.81

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous petroleum and coal products (SIC 2990)

Field

Total

PercentI
ofI

industryI
em-I

ploy-IRelative
mentI error

f
Total 706 6.29 (1)
Engineers 54 .45 (1)

Chemical 22 .19 23.53
Industrial 9 .08 21.94
Mechanical 12 .10 22.97
Safety 3 .02 38.00
Other, n.e.c 8 .06 (1)

Scientists 335 3.0n I (1)
Physical scientists 330 2.76 I (1)
Computer specialists 5 .04 30.33

Technicians 317 2.84 (1)
Computer programmer 16 .14 19.66
Chemical technicians, except health 246 2.21 8.62
Petroleum technicians 55 .49 I 17.47

See footnotes at and of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Tires and inner tubes (SIC '010)

Field

Total

Percentl
ofl

industry
em-1

ploy-IRelative
ment

1

error

Total 7,515 7.78 . (1)
Engineers

I 4,190 4.36 I (1)
Chemical 1,027 1.07 44.13
Electrical/electronic 519 .54 35.97
Industrial

I 537 .56 21.90
Mechanical 1,649 1.72 35.11
Safety 227 .23 47.32
Other, n.e.c

Scientists
I 915 .94 (1)

Physical scientists
I 437 .45 I (1)

Computer specialists I 4781 .49 28.46
Technicians 2,410 2.48 (1)

Computer programmer 468 .48 40.22
Drafter 177 .18 34.65
Electrical/electronic technicians

I 240 .25 27.02
Mechanical engineering technician

I 383 .40
I

32.80
Industrial engineering technicians I 132 .13 24.17
All other engineering technicians 408 .42 I 22.64
Chemical technicians, except health 527 .55 16.35
All other physical and life science technicians I 75 .07 50.16

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 198:.--con.

Rubber and plastics footwear (SIC 3020)

Field

Percent1

industry
em-

ploy-

I

Relative
Total ment error

Total 140 0.74 (1)
Engineers I 43 .22 (1)

Industrial
I 20 .11 23.29

Mechanical 11 .06 26.65
Other, n.e.c 121 .05 (1)

Scientists 181 .09 (1)
Chemists 81 .04 I 30.36
Computer specialists 10 .05 31.14

Technicians 79 .43 (1)
Computer programmer 43 .24 24.24
Engineering technicians 30 .16 (1)
Chemical technicians, except he-lth 6 .03 49.72

See footnotes at end of table.

66



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Reclaimed rubber (SIC 3030)

I

Field

Percent,
of

industry
em-

ploy-
Total ment error

Total 23 2.55 (1)
Engineers 6 .66 (1)

Field unspecified 6 .66 (1)
Technicians 17 1.89 (1)

Chemical technicians, except health 17 1.89 I 9.66
I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Rubber and plastics hose and belting (SIC 3040)

Field

Total

I Percent'
of!

Iindu stry!
em-1

ploy-1Relative
mentl error

Total 862 4.48 (1)
Engineers 416 2.17 (1)

Electrical/electronic 46 .24 25.89
Industrial 97 .51 13.70
Mechanical 122 .64 14.89
Other, n.e.c 151 .78 (1)

Scientists 59 .30 (1)
Chr.mists 35 .18 15.51
Computer specialists 24 .12 16.19

Technicians 3871 2.01 (1)
Computer programmer 29 .15 18.76
Drafteo 421 .22 14.22
Electrical/electronic technicians 12 .06 25.41
Mechanical engineering technician 18 .09 30.27
Industrial engineering technicians 19 .10 17.29
All other engineering technicians 117 .61 31.41
Chemical technicians, except health 53 .27 14.48
All other pnysical and life science technicians 97 .51 28.40

1

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Fabricated rubber products, n.e.c. (SIC 3060)

Field

Total

Total 4,187
Engineers 1,577

Chemical 327
Electrical/electronic 64
Industrial 323
Mechanical 522
Safety 31
Other, n.e.c 310

Scientists 463
Chemists 321/:
All other physical scientists 21'
Computer specialists 102

Technicians 2,167
Computer programmer 183
Drafter 265
Electrical/electronic technicians 59
Mechanical engineering technician 217
Industrial engineering technicians 196
All other engineering technicians 229
Chemical technicians, except health 923
All other physical and life science technicians 95

See footnotes at end of table.

68

I

Percenti
ofI

industry !
em-1

ploy-litelative
menti error

4.11 (1)
1.55 (1)
.32 8.34
.06 19.94
.32 6.36
.52 15.84
.03 16.60
.30 (1)
.44 (1)
.32 7.77
.02 34.00
.10 11.53

2.12 (1)
.18 11.11
.26 8.23
.05 19.09
.21 30.18
.19 12.64
.22 12.91
.92 7.55
.09 24.37



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous plastics products (SIC 3070)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Chemical
Electrical/electronic
Industrial
Mechanical
Safety

11,571
5,727
1,205

339
1,062
1,709

125

2.27
1.14
.24
.06
.21
.35
.0?

(1)
(1)
7.47
9.35
6.34
4.73
11.39

Other, n.e.c 1,287 .26 (1)
Scientists 879 .15 (1)

Chemists 432 .08 12.26
All other physical scientists 44 (1) 32.11
Life scientists. 17 (1) 34.75
Computer specialists 386 .07 8.33

Technicians 4,965 .98 (1)
Computer programmer 673 .13 7.46
Drafter 998 .20 6.18
Electrical/electronic technicians 256 .05 11.81
Mechanical engineering technician 477 .09 9.26
Industrial engineering technicians 183 .03 14.73
All other engineering technicians 634 .13 12.26
Chemical technicians, except health 1,610 .33 8.34
All other physical and life science technicians 134 .02 20.16

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Leather tanning and finishing (SIC 3110)

Field

I Percent
of

industry
em-

ploy-
Total1 ment

Relative
error

Total 1271 0.72 (1)
Engineers 551 .27 (1)

Chemical 121 .06 25.54
Industrial 221 .11 15.34
Mechanical 10 .05 26.83
Safety 3 .01 69.92
Other, n.e.c 8 .04 (1)

Scientists 34 .17 (1)
Chemists 29 .15 20.04
All other physical scientists 5 .02 36.87

Technicians 38 .19 (1)
Physical and life science technicians 1 38 .19 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Boot and shoe cut stock and findings (SIC 3130)

Field

1 I

1 Perceof
I

'industry
em-I

I ploy- Relative
Total! men error

Total
. 531 0.60 (1)

Engineers 141 .14 I (1)
Field unspecified

I 14 .14 (1)
Scientists 181 .18 I (1)

Physical scientists 18 .18 (1)
Technicians 21 .21 (1)

Computer programme 7 .07 24.32
Chemical technicians, except health i 141 .14 34.03

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Footwear, except rubber (SIC 3140)

1

Field I

I

II Total

Percent,
of I

industry,
em-

ploy-1Relative
ment1 error

I I
Total 929 0.73 (1)
Engineers 367 .26 (1)

Industrial 220 .17 12.01
Mechanical

I 32 .02 21.17
Safety

I 20 .01 20.37
Other, n.e.c 95 .0' (1)

Scientists 152 .11 (1)
Computer specialists 152 .11 22.54

Technicians 410 .29 (1)
Computer programmer 228 .17 15.81
Drafter 16 .01 33.48
Mechanical engineering technician 10 (1) 38.07
Industrial engineering technicians 99 .07 15.24
All other engineering technicians I 51 .04 40.88
Chemical technicians, except health 6 (1) 38.72

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Luggage (SIC 3160)

Field

I I

1 PercentI
of1

lindustryl
I em-

ploy-Relative
Total mentl error

Total 145 1.10 (1)
Engineers 65 .50 I (1)

Field unspecified 65 .50 I (1)
Scientists 20 .16 (1)

Computer specialists 20 .16 15.73
Technicians 60 .44 (1)

Computer programmer 21 .16 15.43
Drafter 6 .04 25.81
All other engineering technicians 33 .24 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Handbags and personal leather goods (SIC 3170)

Field

Percent
of

industry
em-

ploy- Relative
Total ment error

Total 911 0.37 (1)
Engineers 291 .10 (1)

-Mechanical 141 .05 37.45
Other, n.e.c 15 .05 (1)

Scientists 11 .04 (1)
Computer specialists 11 .04 25.87

Technicians 51 .18 (1)
Computer programmer 22 .08 19.49
Engineering technicians 29 .10 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Leather goods, n.e.c. (SIC 3190)

Field

Percent
of

industry
em-

ploy- Relative
total ment error

Total 151 0.26 (1)
Engineers 61 .06 (1)

Field unspecified 61 .06 (1)
Technicians 91 .09 (1)

Engineering technicians 9! .09 (1)
1

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Flat glass (SIC 3210)

Field

Total

1

PercentI
ofI

lindustryl
em-I

ment error

Total 661 4.53 (1)
Engineers 390 2.52 (I/

Electrical/electronic 39 .25 8.10
Industrial 166 1.08 17.72
Mechanical 71 .46 8.53
Metallurgists/metallurgical 31 .20 11.49
Other, n.e.c 83 .53 (1)

Scientists 17 .11 (1)
Chemists 17 .11 I 12.88

Technicians 254 1.61 I (1)
Computer programmer 54 .35 I 7.72
Drafter 12 .07 I 13.17
Electrical /electronic technicians 65 .42 15.86
Mechanical engineering technician 8 .05 24.36
Industrial engineering technicians 6 .03 31.18
All other engineering technicians 63 .40 I (1)
Physical and life science technicians 46 .29 I (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINFERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Glass and glassware, pressed or blown (SIC 3220)

Field

Total

Percent
of

industry
em-

ploy-
ment

I

Relative
error

Total 3,0881 2.88 (1)
Engineers 1,4911 1.40 I (1)

Chemical 74 .07 27.97
Civil 23 .02 16.72
Electrical/electronic 1401 .13 18.42
Industrial 3401 .32 I 27.77
Mechanical 432 .41 27.48
Metallurgists/metallurgical
Other, n.e.c

82
4001

.07

.38
15(1) 44.

Scientists 1581 .15 ()
Computer specialists 1581 .15 I 36.117

Technicians 1,4391 1.33 I (1)

Computer programmer 921 .08 I 11.38
Drafter 2451 .23 18.65
Electrical/electronic technicians 1411 .13 26.41
Mechanical engineering technician 1131 .10 19.96
Tool programmer, numerical controls 231 .02 24.74
Industrial engineering technicians 1391 .13 I 22.06
All other engineering technicians 2711 .25 (1)
Physical and life s:ience technicians 4151 .39 I (1)

I

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Products of purchased glass (SIC 3230)

Field

Total

I I

I Percent)
I ofI
Iindustryl

em-I
ploy-
men

Relative
error

Total
Engineers

1,380
583

3.03
1.25

(1)
(1)

Chemical 85 .18 1 40.86
Electrical/electroni- 109 .24 1 29.16
Industrial 71 .15 13.45
Mechanical 217 .48 22.24
Metallurgists/metallurgical 17 .03 43.62
Other, n.e c 84 .17 (1)

Scientists 2651 .58 1 (1)
Physical scientists 491 .10 I (1)
Computer specialists 2161 .48 54.59

Technicians 5321 1.13 (1)
Computer programmer 2041 .45 34.31
Drafter 1061 .23 24.25
Electrical/electronic technicians 41 (1) 53.03
Mechanical engineering technician 531 .11 29.34
Industrial engineering technicians 231 .05 I 27.11
All other engineering echnicians 1041
Physical and life science technicians 381 .07 I (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Cement, hydraulic (SIC 3240)

Field

I

Total

Percent
of

industry
em-

ploy-IRelative
men* error

Total. 1,595 6.12 I (1)
Engineers 377 1.43 (1)

Chemical 66 .25 11.07
Civil 52 .20 11.01
Electrical/electronic 68 .26 8.33
Industrial 50 .19 12.09
Mechanical 91 .35 7.46
Metallurgists/metallurgical 16 .06 29.04
Other, n.e.c 34 .12 (1)

Scientists 407 1.56 i (1)
Chemists 314 1.21 I 6.73
All other physical sciertists 21 .08 29.35
Computer specialists 72 .27 17.39

Technicians 811 3.09 I (1)
Computer programmer 40 .15 I 15.39
Drafter 69 .26 10.77
Electrical /electronic technicians 58 .22 16.28
Mechanical engineering technician 9 .03 25.09
Civil engineering technician 18 .06 I 18.42
All other engineering technicians 11 .04 I (1:
Chemical technicians, except health 525 2.02 I 6.64
All other physical and life science technicians 8i .31 18.82

1 JL

See footnotes of end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Structural clay products (SIC 3250)

Field

Total)

I

Percentl
ofl

industry!
em-

ploy- Relative
ment error

Total 351 0.89 I (1)
Engineers 145 .36 (1)

Electrical/electronic 6 .01 39.44
Industrial 18 .05 22.42
Mechanical 26 .07 23.52
Metallurgists/metallurgical 56 .15 13.87
Other, n.e.c 39 .08 I (1)

Scientists 12 .02 I (1)
Chemists 5 .01 I 44.27
Computer specialists 7 .01 I 30.63

Technicians 194 .51 I (1)
Computer programmer 25 .07 I 15.38
Drafter 28 .07 I 18.99
Electrical/electronic technicians 11 .03 26.19
All other engineering technicians 56 .14 (1)
Physical and life science technicians .4 .20 (1)

1_ 1____

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, EN(1 EERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF . TAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Pottery and related products. (SIC 3260)

Field

I

1

I

Total

I

I Percent'

01industry
cm-

ploy-IRelative
ment error

Total
I

980 2.50 (1)
engineers 500 1.25 (1)

Chemical I 10 .02 36.19
Electr!cal/electronic 19 .04 22.20
Industrial 76 .19 12.28
Mechanical 102 .26 11.16
Metallurgists/metallurgical 154 .39 12.39
Other, n.e.c 139 .35 (1)

Scieotists 41 .09 (1)
Chemists 10 .02 29.32
All other physical scientists 5 .01 40.98
Computer sperialists 26 .06 19.68

Technicians 439 1.11 (1)
Computer programmer 64 .16 26.60
Drafter 76 .19 12.89
Electlc11/electronic technicians 22 .05 32.46
Mechanical engineering technician I 55 .14 21.35
Industrial engineering technicians I 43 .11 14.22
All other engineering technicians. 132 .34 (1)
Chemical technicians, except health 47 .12 30.31

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR% 1983--con.

Concrete, ilrosum, and plaster products (SIC 3270)

Field

TotalI

Percent
ofl

Iindustryl
em-1

ploy-IRelative
mentl error

Total 2,695 1.36 (1)

Engineers 815 .40 (1)

Chemical 94 .05 42.94
Civil 285 .15 10.94
Eiectrical/elect-onic 138 .P7 14.58

Industrial 73 .03 15.83
Mechanical 99 .05 16.30
Metallurgists/metallurgical 15 (1) 24.49
Other, n.e.c 111 .05 (1)

Scientists 232 .11 I (1)

Physical scientists 205 .10 (1)

Computer specialists 27 .01 22.34
Technicians 1,648 .84 (1)

Computer programmer 76 .04 14.85
Drafter 1,100 .59 6.33
Electrical/electronic technieans 165 .08 14.94
Industrial engineering ' hnicians 15 (1) 36.57
Civil engineering techr ao 37 .01 27.94
All other engineering tu,nnicians 36 .01 (1)

Chemical technicians, except health 199 .10 14.01
All other physical and life science technicians 20 .01 39.84

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR% 1983--con.

Cut stone and stone products (SIC 3280)

I

Field

I

Percent
of

industry
em-

I ploy-
ment

Relative
error

Total i 314 2.97 (1)
Engineers I 45 .40 I (1)

Industrial ! .28 I 25.19
Mechanical 14 .12 ' 20.57

Technicians 269 2.49 (1)
Drafter I 269 2.49 8.35

I I

See footnotes at enu f table.
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TABLE D. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous nonmetallic mineral products (SIC 31!90)

Field
I

Total

Percent!
of!

industry
em-

ploy-Relative
mentI error

Total
Engineers

Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurg; al
Other, n.e.c

Scientists
Chemists

5,984
3,076

371
93

218
610
4692
196
696
723
232

5.31
2.74
.33
.08
.19 I

.55 I

.80 I

.17 I

.62

.64

.20

(1)
(1)

23.32
32.45
23.57
5.32
7.66
12.87
(1)
(1)
8.89

All other physical scientists 13 .01 28.26
Computer specialists 478 .43 22.44

Technicians 2,185 1.93 (1)
Computer programmer 336 .30 13.25
Drafter 445 .40 6.99
Electrical' electronic technicians 57 .05 18.25
Mechanical engineering technician 271 .24 16.42
Tocl programmer, numerical controls 33 .02 17.87
Industrial engineering technicians.. 126 .11 10.91
Civil engineering technician 6 (1) 29.81
All other engineering technicians 267 .24 I 14.54
Chemical technicians, except health 593 .53 I 9.29
Ali other physical and life science technicians 51 .04 I 21.25

See footnotes at end of table.

84 77



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Blast furnaces and bar,c steel products (SIC 3310)

Field

Total

Percent'
of

industry
em-
Loy-
mentl

Relative
error

Total 14,850 4.22 (1)
Engineers 6,959 1.99 (1)

Chemical 104 .03 17.43Civil 258 .07 19.56
Electrical/electronic 684 .19 12.20
Industrial 1,206 .35 11.88
Mechanical 1,282 .37 9.93Metallurgists/metallurgical 1,934 .56 16.48M.ning 36 .1:1 41.73Safety 311 .09 16.19
Other, n.e c 1,144 .32 (1)

Scientists 1,87Q .52 (1)
Operations and systwns researchers and analysts 244 .01 32.56
Chemists 511 .14 12,85
All other physical scientists 123 .03 33.09
Computer specialists 992 .28 13.32Technicians 6,021 1.71 (1)
Computer programmer 865 .25 20.00
.,rafter 984 .28 10.70
Elucl:rical/el '-ronic technicians 402 .11 17.53
Mechanical engineering technician 212 .06 20.25
Tool programmer, numerical controls 96 .02 29.60
Industrial engineering technicians 462 .13 19.46
Civil engineering technician 1311 .03 52.50
All other engineering technicians 1,4541 .42 13.64
Chemical technicians, except health 1,1711 .34 15.04
All other physical and life science technicians 2441 .07 39.33

1

See footnotes at end of table.

78

85



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Iron and steel foundries (SIC 3320)

Field

I I

I Percent,
of

!industry!
I em-I
I ploy (Relative

Total! mentI error

Total 5,028 3.54 I (1)
Engineers 2,7551 1.95 (1)

Chemical 13 (1) 34.22
Civil 581 .04 12.69
Electrical/electronic 102 .07 I 12.98
Industrial 666 .48 I 9.67
Mechanical 559 .40 10.14
Metallurgists/metallurgical 420 .30 5.66
Safety 921 .06 10.08
Other, n.e.c 8451 .60 (1)

Scientists 3131 .21 (1)
Operations and systems researchers and analysts 11 (1) 27.12
Chemists I 133 .09 11.70
All other physical scientists 16 .01 18.75
Computer specialists 153 .11 9.68

Technicians 1,9601 1.38 I (1)
Computer programmer 1881 .13 7.21
Drafter .31 9.88
Electrical /electronic technicians 45 .03 13.71
Mechanical engineering technician lid .08 16.82
Tool programmer, numerical controls 331 .02 17.66
Industrial engineering technicians 2121 .15 10.71
Civil engineering technician 9 (1) 33.70
All other engineer.nc technicians 738 .53 14.02
Chemical technicians, except health 138 .10 14.42
All other physical and life science technicians 491 .03 I 22.43

I

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Primary nonferrous metals (SIC 3330)

Field

Total

Percent!
of!

industry
em-em-

ploy-
ment

i

Relative
error

Total
Engineers

3,4471 6.91
1,2951 2.60

(1)
(1)

Chemical 1681 .34 10.63
Civil 411 .08 16.68
Electrical/electronic 199 .40 12.36
Industrial 101 .20 12.44
Mechanical 336 .68 8.66
Metallurgists/metallurgical 253 .51 I 9.23
Mining 15 .03 22.21
Safety 55 .11 8.60
Other, n.e.c 127 .25 (1)

Scient;sts 499 1.00 (1)
Operations and systems researchers and analysts 18 .03 I 21.30
Chemists 2n0 .59 6.46
All other physical scientists 86 .17 19.41
Computer specialists 105 .21 11.60

Technicians 1,653 3.31 (1)
Computer programmer 82 .16 10.07
Drafter 191 .38 7.40
Electrical/electronic technicians 283 .57 25.15
Mechanical engineering technician 60 .12 28.06
Tool programmer, numerical controls 14 .02 24.32
Civil engineering technician 10 .02 25.29
All other engineering technicians 375 .75 (1)
Chemical technicians, except health 570 1.16 I 8.31
All other physical aid life science technicians 681 .13 I 18.49

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR 1983--con.

Secondary nonferrous metals (SIC 3340)

Field

Total

Percent
of

ine.Istry
em-

ploy-
ment

Relative
error

Total
Engineers

Chemical
Civil
Electricalialectronic
Industrial
Mechanical
Met lurgists/metallurgical
01 , n.e.c

Sci. zists

906
406
15
15
13
38
23

268
34
171

5.06
2.21
.08
.08
.07
.20
.12
1.48
.18
.94

(1)
(1)

48.21
23.94
36.73
17.05
22.63
18.27
(1)
(1)

t;hemists 127 .70 25.80
All other physical scientists 15 .08 36.57
Computer specialists 29 .16 35.98

Technicians 329 1.79 (1)
Drafter 27 .14 23.85
All other engineering technicians 85 .46 (1)
Chemical technicians, except health 166 .91 28.24
All other physical and life science technicians 51 .28 54.02

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR= 1983--con.

Nonferrous rolling and dr:Aing (SIC 3350)

Field

1

'industry

I

Total

Percent
of

em-
ploy-
went)

Relative
error

Total 10,6391 5.74 (1)
Engineers 5,5561 3.01 (1)

Chemical 144$ .07 12.85Civil 841 .04 27.83
Electrical/electronic 785 .43 10.21
Industrial 825 .45 13.35Mechanical 1,372 .75 8.84
Metallurgists/metallurgical 918$ .50 9.23Safety .08 14.38Other, n.e.c 1,278 .69 (1)Scientists 1,126 .60 (1)
Operations and systems researchers and analysts 411 .02 27.26Chemist. 2671 .14 1 12.64
All other physical scientists 60 .03 1 18.95
Computer specialists 7581 .41 I 19.77

Technicians 3,957 2.13 1 (1)
Computer programmer 520 .28 1 10.18
Drafter 906 .49 1 13.27
Electrical/electronic technicians 541 .29 1 11.47
Mecnanical engineering technician 219 .12 I 10.14
Tool programmer, numerical controls 27 .01 1 24.59
Industrial engineering technicians 187 .10 1 14.03
All other engineering technicians 917 .50 1 (1)
Chemical technicians, except health 593 .32 1 11.95
All other physical and life science technicians 47 .02 1 23.21

See footnotes At end of table.



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Nonferrous foundries (castings) (SIC 3360)

Field

I

I

Total

I

PercentI

industry
I

I ploy-IRelative
menti error

Total
Engineers

Electrical/elect:conic
Industrial
Mechanical
Metallurgists/metallurgical
Safety

1,630
9231
151

2251
26 41
861
151

2.01 (1)
1.15 (1)
.01 28.12
.29 7.37
.34 7.34
.11 10.02
.01 I 20.33

Other, n e c 3181 .39 (1)
Scientists 881 .09 (1)

Operations and systems researchers and analysts (1) 23.47
Chemists 3271 .04 17.08
All other physical scientists 61 (1) 30.73
Computer specialists 431 .05 12.88

Technicians 619 .77 (1)
Computer programmer 78 .10 9.14
Draftw. 201 .26 9.46
Electrical/electronic technicians 16 .02 17.67
Mechanical engineering technician 48 .06 19.74
Tool programmer, numerical controls 29 .03 16.06
Industrial engineering technicians 77 .10 12.37
All other engineering technicians 130 .16 12.86
Physical and life science technicians 40 .04 (1)

See footnotes at end of table.

TABLE D -s SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous primary metal products (SIC 3390)

I

Field

I

I

Total

Percent
of

industry
em-

ploy-
menal

Relative
error

Total 837 3.87 (1)
Engineers 597 2.72 (1)

Electrical/electronic 16 .07 28.29
Industrial 55 .25 20.65
Mechanical 59 .27 12.85
Metallurgists/metallurgical 303 1.40 7.80
Safety 15 .06 26.49
Other, n.e.c 149 .67 (1)

Scientists 40 .18 (1)
Physical scientists 40 .18 (1)

Technicians 200 .90 (1)
Computer programmer 20 .09 15.73
Drafter 34 .15 17.74
All other Ingineering technicians 60 .27 (1)
Chemical technicians, except health 74 .34 18.52
All other physical and life science technicians... 12 .05 49.08

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Metal cans and shipping containers (SIC 3410)

Field

I

1

!industry!
I

Total!

Percent'
of1

em-
ploy- Relative
meat! error

Total 1,4101 2.19 I (1)
Engineers 6701 1.03 1 (1)

Chemical 141 .02 I 26.91
Electrical/electronic 371 .05 18.70
Industrial

"I
10 13.58

Mechanical 395 .63 1 19.18
Metallurgists/metallu-gical 181 .02 35.96
Other, n.e.c 143 .21 (1)

Scientists
i 59 .08 (1)

Chemists
I 221 .03 21.32

Computer specialists
1 371 .05 20.24

Technicians
I 6811 1.05 (1)

Computer programmer 98 .15 32.81
Drafter 115 .18 21.74
Electrical /electronic technicians 831 .13 21.95
Industrial engineering technicians 5 (1) 33.46
All other engineering technicians 336 .53 (1)
Physical and life science technicians 44

1

.06 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Cutlery, handtools, and hardware (SIC 3420)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurgical
Safety
Other, n.e.c

Scientisi:s
Operations and systems researchers and analysts
Physical scientists
Computer specialists

Technicians
Computer programmer
Drafter
Electrical/electronic technicians
Mechanical engineering technician
Tool programmer, numerical controls
Industrial engineering technicians
All other engineering technicians
Chemical technicians, except health
All other physical and life science technicians

See footnotes at end of table.

92

5,294 3.72 (1)
2,806 1.99 (1)

22 .01 24.72
17 .01 19.77
99 .07 14.84

605 .43 7.54
1,279 .92 6.49

108 .07 14.90
48 .03 15.89

628 .45 (1)
606 .41 (1)
77 .05 35.88

227 .15 (1)
302 .21 14.82

1,882 1.32 (1)
416 .30 10.50
688 .49 6.86
78 .05 16.30

139 .10 16.21
37 .02 17.41

168 .12 9.77
272 .19 (1)
64 .04 20.03
20 .01 24.13



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Heating equipment and plumbing fixtures (SIC 3430)

Field

1

Total

I Percent
I of
industry

em-
ploy-
ment

Relative
error

Total 2,950 4.76 (1)
Engineers 1,611 2.61 (1)

Chemical
I 17 .02 29.17

Civil
I 11 .01 41.26

Electrical/electronic I 62 .10 21.86
Industrial 218 .36 8.51
Mechanical 958 1.58 14.62
Metallurgists/metallurgical 241 .03 22.12
Safety 17 .02 19.68
Other, n.e.c 304 .49 (1)

Scientists 99 .14 (1)
Operations and systems researchers and analysts 11 .01 33.27
Chemists

I 41 (1) 48.73
Computer specialists

I 841 .13 13.85
Technicians

I 1,2401 2.01 (1)
Computer programmer 129 .21 10.86
Drafter 723 1.19 9.12
Electrical/electronic technicians 53 .08 25.83
Mechanical et.qineering technician 1041 .17 16.47
Tool programmer, numerical controls 26 .04 20.85
Industrial engineering technicians 751 .12 12.89
All other engineering technicians 1051 .16 (1)
Chemical technicians, except health 251 .04 27.82

See footnotes at and of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Fabricated structural metal products (SIC 3440)

Field

1

I Percent
1 of
!industry

em-
ploy

Total1 menk
Relative

error

Total 30,4761 7.05 1 (1)
Engineers 14,1201 3.27 I (1)

Chemical 1431 .03 37.10
Civil 8981 .21 11.22
Electrical/electronic 804 .18 32.96
Industrial 911 .21 1 16.13
Mechanical 5,5061 1.29 12.39
Metallurgists/retallurgical 192 .04 27.60
Safety 214 .05 34.85
Other, n.e.c 5,452 1.26 (1)

Scientists 9821 .21 1 (1)
Operations and systems researchers and analysts 1071 .02 I 51.19
Chemists 58 .01 1 32.83
Physicists and astronomers 105 .02 1 45.59
All other physical scientists 10 (1) 45.71
Computer specialists 702 .16 I 15.01

Technicians 15,3741 3.57 I (1)
Computer programmer 844 .19 9.31
Drafter 11,839 2.78 3.82
Electrical/electronic technicians 272 .06 26.57
Mechanical engineering technician 7431 .17 24.13
Tool programmer, numerical controls 128 .03 14.34
Industrial engineering technicians 153 .03 19.90
Civil engineering technician 301 .07 24.33
All other engineering technicians 9861 .23 24.74
Chemical technicians, except health 791 .01 27.14
All other physical and life science technicians 29 (1) 41.35

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Screw machine products and bolts, nuts, .nd washers (SIC 3450)

Field

Total

Percent)
of

industry
em-

ploy-
mend

i

I

I

Relative

Total 2,224 2.51 (1)
Engineers 1,315 1.50 I (1)

Chemical 7 (1) 1 25.95
Electrical/electronic 21 .02 I 2..03
Industrial 116 .13 I 10.57
Mechanical 889 1.04 I 6.26
Metallurgists/metallurgical 45 .05 12.37
Safety 12 .01 I 19.54
Other, n.e.c 225 .25 I (1)Scientists 58 .06 1 (1)
Computer specialists 58 .06 I 22.20

Technicians 851 .95 I (1),
Computer programmer 124 .14 10.04
Drafter 372 .43 5 71
Electrical /electronic technicians 10 .01 28..6
Mechanical engineering technician 132 .15 1 18.43
Tool programmer, numerical controls 27 .03 1 21.43
Industrial engineering technicians 62 .07 I 17.34
All other engineering technicians 99 .10 I (1)
Physical and life science technicians 25 .02 I (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Metal forgings and stampings (SIC 3460)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallur 'cal
Safety

5,375
2,992

32
62
88

681
1,354

191
115

2.27
1.28
.01
.02
.03
.30
.60
.08
.05

(1)
(1)
17.U0
16.28
9.82
6.89
5.34
12.77
11.95

Other, n.e.c 469 .19 (1)

Scientists 256 .10 (1)

Operations and systems researchers and analysts 52 .02 16.74
Chemists 27 .01 20.55
Computer specialists 177 .07 19.22

Teci.nicians 2,127 .89 (1)

Computer programmer 250 .11 8.97
Drafter 1,073 .47 6.31
Electrical/electronic technicians 57 .02 17.54
Mechanical engineerin4 technician 148 .06 14.22
Tool programmer, numerical controls 63 .02 17.68
Industrial engineering technicians 132 .05 10.75
Civil engineering technician 12 (1) 53.29
All other engineering technicians 291 .12 13.53
Chemical technicians, except health 74 .03 13.34
All other physical and life science technicians 27 .01 37.91

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT TN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Coating, engraving, and allied services (SIC 3470)

Field

Totall

I Percent
I of
Iindustry

em-
ploy
ment

Relative
error

Total 1,070
Engineers 513

Chemical 39
Electrical /electroni c 20
Industrial 21
Mechanical 367
Metallurgists/metallurgical 8

1.03
.51
.04
.02
.02 I

.38
(1)

(1)
(1)

21.31
44.60
34.99
11.28
44.54

Other, n.e.c 58 . (1)
Scientists 164 .0515 I (1)

Chemists 150 .15 I 11.92
All other physical scientists 6 (1) 38 72
Computer specialists 8 (1) 31.37

Technicians 393 .37 (1)
Computer programmer 30 .03 19.60
Drafter 132 .13 I 17.77
Electrical /electronic technicians 17 .01 29.58
Mechanical engineering technician 5 (1) 35.77
All other engineering technicians 167
Chemical technicians, except health 157 .16 I 15.
All other physical and life science technicians 19 .01 I 44.19

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Ordnance and accessories, n.e.c. (SIC 3480)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 4,946 7.55 (1)
Engineers 2,872 4.40 (1)

Chemical 57 .08 20.10
Civil 97 .15 19.83
Electrical/electronic 573 .88 32.28
Industrial 495 .76 9.52
Mechanical 1,030 1.59 9.31
Metallurgists/metallurgical 52 .08 14.63
Safety 121 .18 13.43
Other, n.e.c 447 .68 (1)

Scientists 358 .54 (1)
Operations and systems researchers and analysts 47 .07 29.31
Chemists 107 .16 15.11
All other physical scientists 54 .08 (1)
Computer specialists 150 .23 11.69

Technicians 1,716 2.61 (1)
Computer programmer 173 .26 15.84
Drafter 503 .77 12.68
Electrical /electronic technicians 137 .21 21.98
Mechanical engineering technician 125 .19 25.95
Tool programmer, numerical controls 60 .09 16.10
Industrial engineering technicians 184 .28 30.97
Civil engineering technician 9 .01 37.67
All other engineering technicians 300 .46 15.13
Chemical technicians, except health 208 .32 36.13
All other physical and life science technicians 17 .02 32.80

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous fabricated metal products (SIC 3490)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Chemical
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurgical
Safety
Nuclear

11,213
6,007

53
277
817

3,353
137
38
7

5.16
2.77
.02
.13
.38

1.57
.06
.01

(1)

(1)
(1)
15.74
21.46
4.77
4.73
10.07
12.70
34.69

Other, n.e c 1,325 .60 (1)
Scientists 535 .23 (1)

Operations and systems researchers and analysts 41 .01 28.53
Chemists 90 .04 22.31
All other physical scientists 31 .01 32.09
Computer specialists 373 .17 9.05

Technicians 4,671 2.16 (1)
Computer programmer 449 .21 5.46
Drafter 2,408 1.13 5.64
Electrical/electronic technicians 307 .14 23.68
Mechanical engineering technician 515 .24 13.24
Tool programmer, numerical controls 204 .09 9.21
Industrial engineering technicians 296 .13 12.49
All other engineering technicians 367 .17 14.01
Physical and life science technicians 125 .05 (1)

l_

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: :983--con.

Engines and turbines (SIC 3510)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 14,213 13.07 (1)
Engineers 7,023 6.48 (1)

Chemical 177 .16 37.02
Civil 75 .06 21.55
Electrical/electronic 937 .87 25.13
Industrial 818 .76 10.35
Mechanical 2,721 2.53 11.78
Metallurgists/metallurgical 277 .25 19.17
Safety 70 .06 9.69
Other, n.e.c 1,948 1.79 (1)

Scientists 1,620 1.47 (1)
Operations and systems researchers and analysts. 46 .04 20.85
Statistician 157 .14 37.68
Chemists 361 .33 51.10
All other physical scientists 318 .28 (1)
Computer specialists 738 .68 16.31

Technicians 5,570 5.12 (1)
Computer programmer 567 .52 15.47
Drafter 1,309 1.21 14.50
Electrical/electronic technicians 716 .66 24.37
Mechanical engineering technician 781 .72 17.82
Tool programmer, numerical controls 220 .20 14.33
Industrial engineering technicians 317 .29 18.12
Civil engineering technician 9 (1) 45.67
All other engineering technicians 1,311 1.21 23.79
Chemical technicians, except health 238 .22 31.14
All other physical and life science technicians 102 .09 31.16

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Farm and garden machinery and equipment (SIC 3520)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 7,969 7.22 (1)
Engineers 4,186 3.81 (1)

Civil 15 .01 47.04
Electrical/electronic 225 .20 30.14
Industrial 760 .70 10.01
Mechanical 1,344 1.24 15.52
Metallurgists/metallurgical 63 .05 17.61
Safety 38 .03 15.92
Other, n.e.c 1,741 1.58 (1)

Scientists 573 .50 (1)
Operations and systems researchers and analysts 226 .20 38.66
Statistician 10 (1) 37.68
Physical scientists 13 .01 (1)
Computer specialists 324 .29 15.62

Technicians 3,210 2.91 (1)
Computer programmer 374 .34 16.85
Drafter 1,201 1.10 6.15
Electrical /electronic technicians 103 .09 15.77
Mechanical engineering technician 282 .26 14.29
Tool programmer, numerical controls 75 .06 27.66
Industrial engineering technicians 348 .32 19.23
Civil engineering technician 7 (1) 38.06
All other engineering technicians 747 .68 23.29
Physical and life science technicians 56 .05 (1)
Mathematical technician 17 .01 39.28

See footnotes and of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Construction and related machinery and equipment (SIC 3530)

Field

Total

PercentI
ofI

industry)
em -1

ploy
mentl

I

(Relative
error

Total 29,205 11.39 (1)
Engineers 15,928 6.22 (1)

Agricultural 119 .04 38.02
Civil 386 .15 30.35
Electrical/electronic 1,609 .63 11.25
Industrial 2,003 .78 8.14
Mechanical 7,552 2.97 7.67
Metallurgists/metallurgical 331 .13 11.59
Safety 107 .04 16.12
Other, n.e.c 3,821 1.48 (1)

Scientists 1,379 .52 (1)
Statistician 26 .01 29.54
Chemists 44 .01 22.93
All other physical scientists 21 (1) (1)
Computer specialists 1,288 .50 23.49

Technicians 11,898 4.65 (1)
Computer programmer 1,149 .45 16.31
Drafter 5,518 2.17 6.17
Electrical/electronic technicians 999 .39 13.36
Mechanical engineering technician 1,048 .41 9.76
Tool programmer, numerical controls 525 .20 7.82
Industrial engineering technicians 933 .36 14.23
Civil engineering technician 34 .01 38.46
All other engineering technicians 1,125 .44 12.54
Chemical technicians, except health 463 .18 33.99
All other physical and life science technicians 104 .04 29.09

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Metalworking machinery and equipment (SIC 3540)

Field

Total

Percent
of

industry
Gm-

ploy-
ment

Relative
error

Total 19,228 6.91 (1)
Engineers 9,966 3.59 (1)

Civil 31 .01 23.85
Electrical/electronic 1,397 .50 6.97
Industrial 1,622 .59 6.03
Mechanical 5,204 1.89 4.40
Metallurgists/metallurgical 176 .06 22.73
Safety 60 .02 14.16
Other, n.e.c 1,476 .52 (I)

Scientists 653 .22 (1)
Operations and systems researchers and analysts 38 .01 23.41
Statistician 15 (I) 33.39
Physical scientists 45 .01 (I)
Computer specialists 555 .20 12.20

Technicians 8,609 3.10 (I)
Computer programmer 612 .22 10.04
Drafter 4,909 1.79 4.71
Electrical/electronic technicians 731 .26 9.66
Mechanical engineering technician 761 .27 11.08
Tool programmer, numerical controls 727 .26 I 8.12
Industrial engineering technicians 270 .09 I 12.42
All other engineering technicians 599 .21 I CO

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Special industry machery except metalworking (SIC 3550)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 18,203 12.28 I (1)
Engineers 10,085 6.26 I (1)

Agricultural 22 .01 I 32.80
Chemical 229 .14 I 23.31
Civil 26 .01 23.48
Electrical/electronic 2,388 1.49 19.74
Industrial 1,493 .93 18.28
Mechanical 4,541 2.84 3.31
Metallurgists/metallurgical 41 .02 16.43
Safety 61 .03 19.33
Other, n.e c 1,284 .79 (1)

Scientists 712 .43 (1)
Operations and systems researchers and analysts 36 .02 16.33
Chemists 200 .12 30.56
All other physical scientists 7 (1) (1)
Computer specialists 469 .29 14.09

Technicians 7,406 4.61 (1)
Drafter 3,985 2.50 3.34
Electrical/electronic technicians 1,620 1.01 15.19
Mechanical engineering technician 509 .31 9.13
Tool programmer, numerical controls 352 .22 6.95
Industrial engineering technicians 275 .17 9.48
All other engineering technicians 434 .27 (1)
Physical and life science technicians 231 .13 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECMOICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPL0YMEN1 IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

General industrial machinery and equipment (SIC 3560)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

Agricultural
Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurgical
Safety

24,2511
12,7831

91
2041
118

1,338
2,246
5,657

305
45

9.56
5.06
(1)
.08
.04
.53
.89

2.25
.12
.01

1 (1)
(1)

39.90
21.29
29.82
7.40
5.50
5.40
13.44

I 11.82
Other, n.e.c 2,861 1.14 1 (1)

Scientists 1,109 .41 1 (1)
Operations and systems researchers and analysts 69 .02 1 13.72
Statistician 19 (1) 25.13
Chemists 158 .06 26.42
Physicists and astronomers 7 (1) 39.64
All other physical scientists 74 .02 48.76
Computer specialists

Technicians
782

10,359
.31

4.09
6.

1 (1)
46

Computer programmer 800 .31 5.01
Drafter 4,899 1.95 3.81
Electrical/electronic technicians 1,090 .43 8.61
Mechanical engineering technician 1,245 .49 7.40
Tool programmer, numerical controls 452 .18 6.22
Industrial engineering technicians 678 .27 8.00
All other engineering technicians 999 .39 (1)
Chemical technicians, except health 156 .06 20.50
All other physical and life science technicians 32 .01 37.73
Mathematical technician 8 (1) 38.32

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Office, computing, and accounting machines (SIC 3570)

Field

Total

I Percent
of

industry
em-

ploy-
ment

Relative
error

Total 126,069 26.20 (1)
Engineers 60,716 12.65 (1)

Chemical 344 .07 26 11
Civil 149 .03 44.33
Electrical/electronic 34,431 7.19 9.30
Industrial 9,824 2.05 14.09
Mechanical 7,143 1.49 13.81
MetallurgistsimetallurOcal 203 .04 26.17
Safety 157 .03 14.57
Other, n e c 8,465 1.75 (1)

Scientists 9,642 1.98 (1)
Operations and systems researchers and analysts 1,420 .29 27.81
Statistician 146 .03 29.89
All other mathematicians 464 .09 52.5(
Chemists 130 .02 19.86
Physicists and astronomers 33 (1) 32.35
All other physical scientists 52 .01 66.24
Computer specialists 7,397 1.54 10.52

Technicians 55,711 11.57 (1)
Computer programmer 18,053 3.77 16.16
Drafter 4,915 1.02 6.86
Electrical /electronic technicians 23,058 4.81 6.41
Mechanical engineering technician 2,095 .43 19.37
Tool programmer, numerical controls 586 .12 42.03
Industrial engineering technicians 1,273 .26 21.86
Civil engineering technician 91 .01 30.12
All other engineering technicians 5,152 1.07 14.96
Chemical technicians, except health 276 .05 29.09
All other physical and life science technicians 79 .01 45.06
Mathematical technician 133 .02 41.00

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Refrigeration and service industry machinery (SIC 3580)

Field I

I

Total

I

of
industly

em-I
ploy-IRelative
ment error

Total 11,3921 7.16 1 (1)
Engineers 5,2051 3.27 I (1)

Chemical 1171 .07 34.34
Civil 241 .01 24.08
Electrical/electronic 6741 .43 9.87
Industrial 1,1391 .72 1 9.49
Mechanical 1,9451 1.24 1 9.98
Metallurgists/metallurgical 301 .01 1 29.57
Safety 381 .02 12.64
Other, n.e c 1,2381 .77 (1)

Scientists 6241 .38 (1)
Statistician 961 .06 1 49.31
Chemists 42 .02 1 25.13
All other physical scientists 49 .03 1 41.38
Computer specialists 437 .27 15.22

Technicians 5,563 3.51 (1)
Computer programmer 483 .30 12.18
Drafter 2,482 1.58 6.15
Electrical/electronic technicians 735 .50 13.98
Mechanical engineering technician 753 .48 18.52
Tool programmer, numerical controls 77 .04 11.74
Industrial engineering technicians 347 .22 16.18
All other engineering technicians 572 .36 (1)
Chemical technicians, except health 40 .02 23.00
All other physical and life science technicians 24 .01 34.30

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, MID TECHNICIANS IN EACH MhNUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous machinery, except electrical (SIC 3590)

Field

Total

I

Percent!
of

industry
em-

ploy-
mentI error

Total 7,632 3.12 I (1)
Engineers 4,371 1.80 (1)

Chemical 8 (1) 44.72
Electrical/electronic 418 .17 15.24
Industrial 1,005 .42 6.44
Mechanical 2,111 .88 6.17
Metallurgists/metallurgical 66 .02 11.70
Safety 26 .01 18.40
Other, n.e.c 737 .30 I (1)

Scientists 189 .06 I (1)
Operations and systems researchers and analysts 25 .01 I 16.34
Physical scientists 30 (1) I (1)
Computer specialists 134 .05 9.15

Technicians 3,072 1.26 (1)
Computer programmer 244 .10 I 10.67
Drafter 1,790 .75 5.88
Electrical-electronic technicians 244 .10 14.88
Mechanical engineering technician 171 .07 12.78
Toe! programmer, numerical controls 283 .11 16.48
Industrial engineering technicians 76 .03 10.93
All other engineering technicians 232 .09 (1)
Physical and life science technicians 32 .01 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROP' 1983--con.

Electrical transmission and distribution equipment (SIC 3610)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 9,675 8.89 (1)
Engineers 4,788 4.41 (1)

Chemical 29 .02 32.73
Civil 11 .01 31.75
Electrical/electronic 2,604 2.42 4.87
Industrial 787 .73 7.05
Mechanical 665 .61 7.10
Metallurgists/metallurgical 41 .03 27.93
Safety 39 .03 12.24
Other, n.e c 612 .56 (1)

Scientists 362 .32 (1)
Operations and systems researchers and analysts 44 .04 30 96
Statistician 5 (1) 34.05
Physical scientists 33 .02 I (1)
Computer specialists 280 .26 1 8.45

Technicians 4,525 4.16 I (1)
Compute' programmer 405 .37 9.45
Drafter 1,942 1.80 = 5.80
Electrical /electronic technicians 1,524 1.41 I 7.32
Mechanical engineering technician 184 .17 I 14.94
Tool programmer, numerical controls 51 .04 I 13.92
Industrial engineering technicians 219 .20 I 15.61
All other engineering technicians 159 .14 (1)
Chemical technicians, except health 37 .03 29.48
All other physical and life science technicians 4 (1) I 39.52

See footnotes at end of &able.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Electrical industrial apparatus (SIC 3620)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 22,710 11.50 (1)
Engineers 12,655 6.43 (1)

Chemical 320 .16 29.51
Civil 20 .01 21.03
Electrical/electronic 5,539 2.83 8.15
Industrial 2,027 1.03 7.48
Mechanical 2,325 1.18 7.96
Meta"41urgists/metallurgical 305 .15 29.52
Safety 82 .04 11.62
Other, n.e.c 2,037 1.03 (1)

Scientists 889 .43 (1)
Operations and systems researchers and analysts 84 .04 23.26
Statistician 34 .01 37.04
Chemists 103 .05 38.57
All other physical scientists 172 .08 (1)
Computer specialists 496 .25 10.68

Technicians 9,166 4.64 (1)
Computer programmer 683 .34 13.76
Drafter 2,984 1.52 7.08
Electrical/electronic technicians 2,935 1.50 7.31
Mechanical engineering technician 474 .24 12.53
Tool programmer, numerical controls 167 .08 13.38
Industrial engineering technicians 360 .18 9.94
Civil engineering technician 20 .01 35.84
All other engineering technicians 1,250 .63 18.91
Chemical technicians, except health 146 .07 17.86
All other physical and life science technicians 147 .07 40.03

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: '83--con.

Household appliances (SIC 3630)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 6,141 4.22 (1)
Engineers 3,549 2.47 (1)

Chcmical 57 .04 .

Civil 42 .02 27.30
Electrical/electronic 688 .48 28.32
Industrial 964 .68 8.11
Mechanical 1,181 .83 14.07
Metallurgists/metallurgical 76 .05 36.58
Safety 37 .02 11.27
Other, n.e.c 504 .35 (1)

Scientists 438 .29 (1)
Operations and systems researchers and analysts 8 (1) 30.10
Chemists 53 .03 18.39
All other physical scientists 21 .01 (1)
Computer specialists 356 .25 11.46

Technicians 2,154 1.46 (1)
Computer programmer 331 .23 16.49
Drafter 618 .43 7.37
Electrical /electronic technicians 452 .31 15.42
Mechanical engineering technician 221 .15 16.19
Tool programmer, numerical controls 14 (1) 23.03
Industrial engineering technicians 167 .11 12.21
All other engineering technicians 271 .18 (1)
Physical and life science technicians 80 .05 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Electric lighting and wiring equipment (SIC 3640)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total
Engineers

11,870
6,780

6.24
3.58

(1)
(1)

Chemical 268 .14 34.94
Civil 25 .01 27.53
Electrical/electronic 1,870 1.00 8.04
Industrial 1,749 .93 16.01
Mechanical 1,657 .88 11.67
Metallurgists/metallurgical 71 .03 19.08
Safety 32 .01 11.52
Other, n o c 1,108 .58 (1)

Scientists 720 .36 (1)
Operations and systems researchers a 4 analysts 63 .03 20.68
Statistician 46 .02 25.53
Chemists 70 .03 23.79
All other physical scieniists 9 (1) (1)
Computer specialists 532 .28 15.93

Technicians 4,370 2.30 (1)
Computer programmer 512 .27 10.84
Drafter 1,541 .82 7.97
Electrical/electronic technicians 1,036 .55 8.54
Mechanical engineering technician 569 .30 28.22
Tool programmer, numerical controls 33 .01 22.14
Industrial engineering technicians 246 .13 12.02
Civil engineering technician 11 (1) 29.59
All other engineering technicians 284 .15 11.16
Chemical technicians, except health 119 .06 24.24
All other physical and life science technicians 19 .01 30.14

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
Ar, A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Radio and television receiving equipment (SIC 3650)

Field

I Percent
of

industry
I em-

ploy-
Total1 ment

Relative
error

Total
Engineers

7,147
3,852

8.32
4.44

(1)
(1)

Chemical 16 .01 39.57
Electrical/electronic 1,968 2.29 20.69
Industrial 331 .38 12.63
Mechanical 338 .39 16.74
Safety 12 .01 19.89
Other, n.e.c 1,187 1.36 (1)

Scientists 294 .33 (1)
Physical scientists 35 .03 (1)
Computer specialists 259 .30 22.62

Technicians 3,001 3.46 (1)
Computer programmer 320 .37 I 18.16
Drafter 570 .66 I 18.29
Electrical /electronic technicians
Mechanical engineering technician

1,490
.10 1 34.38

Industrial engineering technicians 63 .07 1 26.78
All other engineering technicians 495 .57 I 40.95
Chemical technicians, except health 11 .01 I 42.25
All other physical and life science technicians 7 (1) I 55.14

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Communication equipment (SIC 3660)

Field

Total

Percent
of

industry
em-

ploy-
mint

Relative
error

Total
Engineers

Chemical
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurgical
Safety

148,8641 25.82 1

89,8561 15.62
7601 .13

63,6081 11.08
6,2281 1.08
7,4681 1.30

3751 .06
2731 .04

(1)
(1)

25.83
.75

9.51
15.86
18.70
16.96

Other, n.e.c 1t,1441 1.93 (1)
Scientists 6,418 1.08 (1)

Operations and systems researchers and analysts 460 .08 I 27.06
Statistician 72 . 01 34.03
All other mathematicians 36 (1) I 41.99
Chemists 110 .01 23.78
All other physical scientists 1,432 .24 (1)
Life scientists 24 (1) I 42.10
Computer specialists 4,284 .74 10.49

Technicians 52,590 11.12 (1)

Computer programmer 6,042 1.05 12.57
Drafter 8,832 1.53 1 7.39
Electrical/electronic technicians 28,161 4.90 1 6.84
Mechanical engineering technician 2,072 .36 1 11.28
Tool programmer, numerical controls 690 .12 1 20.58
Industrial engineering technicians 1,236 .21 16.63
All other engineering technicians 4,998 .86 (1)
Physical and life science technicians 383 .06 (1)
Mathematical technician 176 .03 1 43.41

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Electronic components and accessories (SIC 3670)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 97,762 16.66 I (1)
Engineers 46,129 7.89 (1)

Chemical 1,648 .28 13.62
Civil 552 .09 68.90
Electrical /electronic 28,088 4.82 8.15
Industrial 5,597 .96 24.13
Mechanical 4,855 .33 16.37
Metallurgists/metallurgical 659 .11 18.03
Safety 252 .04 28.39
Other, n.e.c 4,478 .76 (1)

Scientists 5,220 .86 (1)
Operations and systems researchers and analysts 344 .05 44.15
Statistician 85 .01 41.80
All other mathematicians 21 (1) 52.31
Chemists 514 .08 19.11
Physicists and astronomers 2581 .04 49.57
All other physical scientists 671 .01 41.90
Computer specialists 3,9311 .67 49.24

Technicians 46,413' 7.91 (1)
Computer programmer 5,081 .87 32.79
Drafter 5,773 .99 19.91
Electrical /electrons: technicians 23,423 4.02 16.21
Mechanical engineering technician 4,190 .71 46.07
Tool programmer, numerical controls 604 .10 23.84
Industrial engineering technicians 1,958 .33 55.27
Civil engineering technician 153 .02 61.12
All other engineering technicians 3,959 .67 i 39.27
Chemical technicians, except health 1,157 .19 i 19.67
All other physical and life science technicians 91 .01 I 39.65
Mathematical technician 24 (1) I 44.79

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous electrical equipment and supplies (SIC 3690)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 10,715 7.3C (1)

Engineers 5,620 3.85 (1)

Chemical 219 .15 22.10

Civil 61 .04 34.08

Electrical/electron c 1,742 1.20 12.76

Industrial 1,010 .69 15.85

Mechanical 887 .61 8.45

Metallurgists/metallurgical 79 .05 28.15

Safety 105 .07 22.98

Other, n.e.c 1,517 1.04 (1)

Scientists 759 .50 (1)

Operations and systems researchers and analysts 90 .06 37.66

Statistician 36 .02 41.36

Chemists 174 .12 21.21

Physicists and astronomers 12 (1) 36.51

All other physical scientists 49 .03 36.47

Life scientists 77 .05 43.61

Computer specialists 321 .22 15.12

Technicians 4,336 2.95 (1)

Computer programmer 456 .31 18.99

Drafter 1,007 .69 17.76

Electrical/electronic technicians 1,524 1.05 11.25

Mechanical engineering technician 246 .17 35.34

Tool programmer, numerical controls 12 (1) 40.31

Industrial engineering technicians 133 .09 20.11

All other engineering technicians 625 .42 (1)

Chemical technicians, except health 223 .15 25.30
All other physical and life science technicians 110 .07 32.55

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Motor vehicles and equipment (SIC 3710)

Fiold

Total

Percent
of

industry
em-

ploy-
mint

Relative
error

Total 60,671 7.94 (1)Engineers 32,935 4.33 (1)Chemical 27 (1) 21.88Civil 245 .03 12.64
Electrical/electronic 439 .05 19.44
Industrial 5,652 .75 10.46Mechanical 2,766 .36 7.53
Metallurgists/metallurgical 325 .04 9.46Safety. 354 .04 7.06
Other, n.e.c 23,127 3.06 (1)Scientists 6,104 .79 (1)
Operations amd systems researchers and analysts 178 .02 12.51
Statisticiar 1,704 .22 18.09Chemists 90 .01 21.77
All other physical scientists 770 .10 25.18Computer specialists 3,362 .44 15.31Technicians 21,632 2.82 (1)
Computer programmer 2,138 .28 11.31Drafter 6,455 .85 14.24
Electrical/electronic technicians 401 .05 20.70
Mechanical engineering technician 1,368 .18 23.98
Tool programmer, numerical controls 98 .01 20.77
Industrial engineering technicians 751 .09 11.20All other engineering technicians 9,921 1.31 (1)
Chemical technicians, except health 121 .01 15.69
All other physical and life science technicians 366 .04 31.89
Mathematical technician 13 (1) 23.07

See footnotes at end of table.
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TABLE D-3. SCIENT:STS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Aircraft and parts (SIC 3720)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 122,802 21.21 (1)
Engineers 81,114 14.05 (1)

Aeronautical 26,787 4.65 1.10
Chemical 864 .15 24.76
Civil 1,172 .20 24.47
Electrical/electronic 12,942 2.24 18.02
Industrial 8,467 1.47 13.56
Mechanical 14,705 2.55 16.06
Metallurgists/metallurgical 2,387 .41 24.52
Safety 776 .13 22.93
Other, n.e.c 13,014 2.25 (1)

Scientists 7,956 1.36 (1)
Operations and systems researchers and analysts 1,1j4 .19 28.64
Statistician 412 .07 28.02
All other mathematicians 480 .08 35.32
Chemists 313 .05 19.69
All other physical scientists 370 .06 37.41
Computer specialists 5,247 .91 28.43

Technicians 33,732 5.80 (1)
Computer programmer 3,685 .64 21.29
Drafter 6,043 1.04 17.13
Electrical/electronic technicians 6,375 1.10 23.69
Mechanical engineering technician 4,249 .73 18.95
Tool programmer, numerical controls 1,174 .20 15.67
Industrial engineering technicians 2,433 .42 32.11
Civil engineering technician 502 .08 30.71
All other engineering technicians 7,517 1.30 18.05
Chemical technicians, except health 866 .15 35.75
All other physical and life science technicians 204 .03 40.04
Mathematical technician 684 .11 45.60

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
ArJ A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Ship and boat building and repair (SIC 3730)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

To+al 10,113 5.2A (1)
Engineers 5,019 2.63 (1)

Chemical 78 .04 18.60
Civil 439 .23 36.54
Electrical/electronic 947 .50 27.27
Industrial 468 .25 15.16
Marine 662 .35 18.75
Mechanical 1,397 .74 24.96
Metallurgists/metallurgical 83 .04 26.56
Safety 145 .07 17A2
Other, n.e.c 800 .41 (1)

Scientists 356 .17 (1)
Operations and systems researchers and analysts 56 .02 22.46
Physical scientists 103 .05 (1)
Computer specialists 197 .10 17.42

Technicians 4,738 2.48 (1)
Computer programmer 496 .26 27.70
Drafter 2,842 1.52 27.11
Tool programmer, numerical controls 107 .05 22.85
Industrial engineering technicians 56 .02 34.63
Civil engineering technician 23 .01 37.57
All other engineering technicians 1,109 .58 (1)
Physical and life science technicians 105 .04 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Railroad equipment (SIC 3740)

Field

Total

Percent
of

industry
em-

ploy-
mint

Relative
error

Total 2,572 8.55 (1)
Engineers 1,427 4.76 (1)

Chemical 16 .05 29.58
Industrial 162 .54 14.56
Mechanical 379 1.27 25.56
Other, n.e.c 870 2.90 (1)

Scientists 202 .66 (1)
Statistician 59 .19 33.89
Computer specialists 143 .47 32.01

Technicians 943 3.13 (1)
Computer programmer 94 .31 24.91
Drafter 531 1.78 23.77
Mechanical engineering technician 41 .13 30.42
Tool programmer, numerical controls 52 .17 25.28
Industrial engineering technicians 100 .33 35.56
All other engineering technicians 125 .41 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR(: 1983--con.

Motorbicycles, bicycles, and parts (SIC 3750)

Field

Total

Percent
of

industry
em-

ploy-
mint

Relative
error

Total 405 2.74 (1)
Engineers 216 1.38 (1)

Electrical/electronic 10 .06 20.00
Industrial 57 .37 22.18
Mechanical 82 .53 24.32
Safety 6 .03 33.74
Other, n.e.c 61 .39 (1)

Scientists 55 .34 (1)
Physical scientists 12 .06 (1)
Computer specialists 43 .2& 32.14

Technicians 134 .85 (1)
Computer programmer 33 .21 12.30
Drafter 58 .37 19.87
Mechanical engineering technician 25 .16 28.87
All other engineering technicians 18 .11 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Guided missiles and space vehicles and parts (SIC 3760)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 50,861 36.52 (1)
Engineers 36,422 26.19 (1)

Aeronautical 2,323 1.67 25.47
Chemic-1 266 .19 36.94
Civil 948 .68 58.29
Electrical/electronic 6,531 4.70 28.70
Industrial 3,904 2.81 36.77
Mechanical 4,358 3.13 26.99
Metallurgists. metallurgical 391 .28 26.34
Safety 590 .42 35.04
Other, n.e.c 17,111 12.31 (1)

Scientists 1,726 1.22 (1)
Operations and systems researchers and analysts 154 .11 50.94
Statistician 310 -22 54.32
All other mathematicians 165 .11 53.59
Chemists 210 .15 31.35
All other physical scientists 139 .10 41.73
Computer specialists 748 .53 31.36

Technicians 12,713 9.11 (1)
Computer programmer 961 .69 34.18
Drafter 1,288 .92 33.23
Electrical/electronic technicians 3,464 2.49 22.42
Mechanical engineering technician 2,557 1.84 24.76
Tool programmer, numerical controls 98 .07 34.12
Industrial engineering technicians 316 .22 58.00
All other engineering technicians 3,578 2.57 (1)
Physical and life science technicians 367 .25 (1)
Mathematical technician 84 .06 34.06

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous transportation equipment (SIC 3790)

Fiei

Percent
of

industry
em-

ploy- Relative
Total error

Total 2,246 5.50 I (1)
Engineers 1,540 3.19 (1)

Electrical/electronic 47 .09 I 38.65
Industrial 548 1.23 I 35.41
Mechanical 7.'1 1.57 24.56
Safety 13 .02 18.84
Other, n.e.c 141 .28 I (1)

Scientists 19 .03 (1)
Operations and systems researchers and analysts 19 .03 21.63

Technicians 687 1.41 (1)
Drafter 530 1.11 24.05
Mechanical engineering technician 43 .09 27.81
Industrial engineering technicians 33 .06 21.32
All other engineering technicians 81 .15 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Engineering and scientific instruments (SIC 3810)

Field

Total

Percent!
of

industry
em-

ploy-
mend

Relative
error

Total
Engineers

16,017
8,090

21.07
10.67

(1)
(1)

Chemical 141 .18 34.13
Electrical/electronic 4,535 5.99 18.78
Industrial 835 1.10 18.02
Mechanical 1,271 1.68 12.13
Metallurgists/metallurgical 47 .06 25.29
Other, n.e.c 1,261 1.66 (1)

Scientists 830 1.07 (1)
Operations and systems researchers and analysts 50 .06 34.21
Chemists 322 .42 37.68
Physicists and astronomers 50 .06 29.18
All other physical scientists 62 .08 37.41
Life scientists 24 .03 34.43
Computer specialists 322 .42 13.43

Technicians 7,097 9.33 (1)
Computer programmer 557 .73 12.53
Drafter 1,609 2.12 5.50
Electrical/slectronic technicians 3,672 4.85 7.97
Mechanical engineering technician 360 .47 17.44
Tool programmer, numerical controls 58 .07 13 16
Industrial engineering technicians 140 .18 18.7
All other engineering technicians 398 .52 21.40
Physical and life science technicians 303 .39 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con,

Measuring and controlling instruments (SIC 3820)

Field

Total

Percent'
of

industry !
em-1

ploy-1Relative
mentl error

Total
Engineers

Chemical
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurgical
Other, n.e.c

Scientists
Operations and systems researchers and analysts
Chemists
All other physical scientists
Life scientists
Computer specialists

Technicians
Computer programmer
Drafter
Electrical /electronic technicians
Mechanical engineering technician
Tool programmer, numerical controls
Industrial engineering technicians
All other engineering technicians
Chemical technicians, except health
All other physical and life science technicians

See footnotes at end of table.
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43,2101 18.46
22,751 9.73

3231 .13
13,3511 5.73
2,012 .86
2,669 1.14

143 .06
4,253 1.81
1,993 .83

194 .08
183 .07
3431 .14
33 .01

1,2401 .53
18,4661 7.90
1,4021 .60
3,7 1.61
10. 4.33

.33
152 .06
556 .23

1,519 .65
170 .07
57 .02

I (1)
1 (1)

19.88
I 8.25

13.52
I 8.58

19.11
(1)
(1)

31.82
22.62
(1)

31.66
I 18.54
1 (1)
1 14.96
I 4.36
I 5.67
I 14.40
I 15.19
1 16.53
1 22.87
I 26.22
I 41.40
1



TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Optical instruments and lenses (SIC 3830)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 7,5431 23.17 (1)

Engineers 3,3401 10.27 (1)

Chemical 1101 .33 27.77

Electrical electronic 1,7041 5.25 12.88

Industrial 373 1.15 21.81
Mechanical 570 1.75 18.55

Metallurgists/metallurgical 11 .03 27.72
Other, n.e.c 572 1.76 (1)

Scientists 350 1.05 (1)

Operations and systems researchers and analysts 15 .04 18.73

Chemists 126 .38 18.41

All other physical scientists 56 .16 (1)

Computer specialists 153 .47 13.96

Technicians 3,853 11.85 (1)

Computer programmer 266 .82 21.02
Drafter 462 1.42 7.41

Electrical/electronic technicians 1,760 5.43 13.13

Mechanical engineering technician 384 1.18 12.87

Tool programmer, numerical controls 34 .10 14.52
Industrial engineering technicians 36 .11 28.17

All other engineering technicians 808 2.49 17.69

Physical and life science technicians 103 .30 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A 14IRCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Medical and dental instruments and supplies (SIC 3840)

Field

Total

I

Percentl
of

industry!
em-I

ploy-IRelative
monk! error

Total
Engineers

Chemical
Electrical/electronic
Industrial
Mechanical
Metallurgists/metallurgical

13,558
5,121

178
1,494
719

1,644
95

8.09 I (1)
3.06 I (1)
.10 I 15.45
.90 I 11.75
.43 7.59
.99 16.09
.05 20.33Other, n.e.c 991 .59 (1)

Scientists 1,379 .80 (1)
Operations and syliems researchers and analysts 63 .03 22.25Chemists 262 .15 12.62
Physicists and astronomers 4 (1) I 43.30
All other physical scientists 37 .02 30.64
Life scientists 511 .30 25.82
Computer specialists 502 .30 12.05Technicians 7,058 4.23 I (1)
Computer programmer 509 .30 I 8.76Drafter 1,198 .72 6.55
Electrical/electronic technicians 1,410 .85 11.18
Mechanical engineering technician 973 .58 18.79
Tool programmer, numerical controls 35 .02 33.99
Industrial engineering technicians 367 .22 22.55
All other engineering technicians 1,049 .63 22.72
Chemical technicians, except health 1,061 .64 27.13
All other physical and life science technicians 456 .27 I 19.68

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Opthalmic goods (SIC 3850)

Field

T

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 1,262 3.22 (1)

Engineers 468 1.21 (1)

Chemical 32 .08 18.46

Electrical/electronic 37 .09 21.67

Industrial 103 .27 iii.69

Mechanical 148 .39 16.24

Other. n.e.c 148 .38 (1)

Scientists 138 .33 (1)

Operations and systems researchers and analysts 10 .02 26.83
Physical scientists 70 .17 (1)

Life scientists 9 .02 44.44
Computer specialists 49 .12 13.55

Technicians 656 1.68 (1)

Computer programmer 83 .21 12.20

Drafter 74 .19 13.61

Electrical/el kron c technicians 52 .13 23.91
Mechanical engineering technician 63 .16 23.26
Tool programmer, numerical controls 9 .02 32.96
Industrial engineering technicians 11 .02 34.37
All other engineering technicians 191 .50 27.69
Physical and life science technicians 173 .45 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
PS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Photographic equipment and supplies (SIC 3860)

Field

Total

Percent'
ofl

industry'
em-1

ploy (Relative
ment error

Total 21,0841 16.38 (1)
Engineers 9,7531 7.59 (1)

Chemica' 535 .41 33.73
Electrical/electronic 3,6161 2.82 34.79
Industrial 1,372 1.07 58.28
Mechanical 1,0681 .83 18.54
Other, n.e.c 3, 1621 2.46 (1)

Scientists 2,265 1.75 (1)
Operations and systems researchers and analysts 58 .04 58.48
Chemists 8471 .66 23.96
Physicists and astronomers 291 .02 I 47.06
All other physical scientists 607 .47 59.88
Computer specialists 724 .56 21.43

Technicians 9,066 7.04 (1)
Computer programmer 1,054 .82 55.03
Drafter 1,365 1.06 I 25.70
Electrical/electronic technicians 1,886 1.47 14.38
Mechanical engineering technician 2,858 2.23 49.23
Tool programmer, numerical controls 33 .02 34.84
Industrial engineering technicians 54 .04 42.37
All other engineering technicians 634 .49 30.47
Chemical technicians, except health 1,042 .81 23.05
All other physical and life science technicians 140 .10 60.75

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Watches, clocks, and rarts (SIC 3870)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 440 2.74 (1)

Engineers 229 1.38 (1)

Electrical/electronic 68 .41 33.11
Industrial 69 .42 14.97

Other, n.e.c 92 .55 (1)

Scientists 21 .12 (1)

Computer specialists 21 .12 27.43
Technicians 190 1.14 (1)

Computer programmer 39 .23 16.79

Drafter 71 .43 18.15
Electrical/electronic technicians 61 .37 I 23.08
All other engineering technicians 19 .11 I (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Jewelry, silverware, and plated ware (SIC 3910)

Field

Total

Percent
of

industry
QM-

ploy-
ment

Relative
error

Total
Engineers

Industrial
Mechanical

574
160
93
48

1.02
.29
.17
.09

(1)
(1)
10.44
23.10

Other, n.e c 19 .03 (1)
Scientists 113 .20 (1)

Physical scientists 20 .03 (1)
Computer specialists 93 .17 11.72

Technicians 301 .53 (1)
Computer programmer 140 .26 10.47
Drafter 26 .04 18.16
Mechanical engineering technician 7 .01 27.84
Tool programmer, numerical controls 6 .01 28.38
Industrial engineering technicians 29 .05 14.21
All other engineering technicians 411 .07 23.41
Physical and life science technicians 521 .09 (1)

Sea footnotes at end of table.
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TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Musical instruments (SIC 3930)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 465 2.82 (1)
Engineers 173 1.04 (1)

Industrial 58 .35 15.67
Mechanical 36 .21 17.56
Other, n.e.c 79 .48 (1)

Scientists 24 .14 (1)
Computer specialists 24 .14 23.57

Technicians 268 1.60 (1)
Computer programmer 36 .21 13.40
Drafter 104 .63 13.31
Industrial engineering technicians 26 .15 17.20
All other engineering technicians 102 .61 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Toys and sporting goods (SIC 3940)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

I ITotal 2,3421 2.16 1 (1)
Engineers 8941 .81 (1)

Industrial 289 .26 8.99
Mechanical 438 .40 15.86
Other, n.e.c 167 .15 (1)Scientists 3501 .31 1 (1)
Chemists 271 .02 1 21.01
Computer specialists 3231 .29 19.16

Technicians 1,098 .97 (1)
Computer programmer 237 .21 1 10.45
Drafter 387 .35 9.48
Mechanical engineering technician 100 .09 22.07
Industrial engineering technicians 761 .06 14.50
All other engineering technicians 2271 .20 1 21.52
Physical and life science technicians 711 .06 (1)

1

See footnotes at end of table.
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TABLE D-N. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Pens, pencils, and office and art supplies (SIC 3950)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 620 1.92 (1)

Engineers 201 .60 (1)

Industrial 75 .23 I 12.27
Mechanical 97 .29 13.85
Other, n.e.c 29 .08 (1)

Scientists 112 .34 (1)

Chemists 60 .18 14.34
Computer specialists 52 .16 11.24

Technicians 307 .92 (1)

Computer programmer 69 .21 8.76
Drafter 110 .33 15.55
Mechanical engineering technician 20 .06 20.85
Industrial engineering technicians :7 .05 19.86
All other engineering technicians 10 .03 25.29
Physical and life science technicians 81 .24 (1)

See footnotes at end of table.

TABLE D-3. SCIENTISTS, ENGINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Costume jewelry and notions (SIC 3960)

Field

Total

PercentI
ofI

industry!

mentl

1

error

Total 469 1.30 (1)

Engineers I 177 .46 (1)

Industrial I 721 .19 14.93
Mechanical I 801 .21 17.7/
Other, n.e.c 25 .06 1 (1)

Scientists 61 .16 I (1)

Physical scientists I 19 .05 I (1)

Computer specialists I 42 .11 20.90
Technicians 231 .58 (1)

Computer programmer 54 .14 I 10.27
Drafter 851 .22 17.57
Industrial engineering technicians I 261 .06 23.17
All other engineering technicians I 401 .10 (1)

Physical and life science technicians i 261 .06 (1)

See footnotes at end of table.
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TABLE D-3. SCIENTISTS, EOCINEERS, AND TECHNICIANS IN EACH MANUFACTURING INDUSTRY
AS A PERCENT OF TOTAL EMPLOYMENT IN THE INDUSTRY, AND THE

RELATIVE ERROR: 1983--con.

Miscellaneous manufactures (SIC 3990)

Field

Total

Percent
of

industry
em-

ploy-
ment

Relative
error

Total 2,260 1.78 (1)
Engineers 621 .49 (1)

Industrial 160 .13 10.49
Mechanical 255 .20 10.09
Other, n.e.c 206 .16 (1)Scientists 160 .12 (1)
Physical scientists 69 .05 (1)
Computer specialists 91 .07 14.02Technicians 1,4791 1.17 (1)
Computer programmer 172 .14 11.61
Drafter 853; .69 5.94
Mechanical engineering technician 89 .07 I 17.73
Tool programmer, numerical controls 9 (1) 31.62
Industrial engineering technicians 63 .05 15.79
All other engineering technicians 183 .14 22.14
Physical and life science technicians 110 .08 (1)

(1) Relative error was not reported.
NOTE: Because of rounding, components may not add te totals.
SOURCES: Bureau of Labor Statistics and the National Science Foundation.
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